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ABSTRACT
Women continue to be underrepresented as faculty at U.S. universities, especially 
in the physical sciences and engineering. The belief that only women can adequately 
serve as role models and mentors for other women may be a roadblock to progress for 
women in disciplines where they are underrepresented. This study of women faculty 
investigates how female career commitment is influenced by academic discipline and 
mentoring. The survey responses of sixty-six tenure-track women faculty were used to 
obtain data for both science or engineering and non-science or engineering academic 
disciplines at three public Ph.D. granting research universities. The women faculty in 
science or engineering departments, where women are in the minority, scored higher on 
a measure of career commitment than women employed in departments which already 
have a critical mass of women faculty. Women reported that mentoring was important 
to their advancement in non-traditional academic careers. Women who had been 
mentored by women did not have higher career commitment scores than women who 
had been mentored by men. In some instances, women who had been mentored by men 
had higher career commitment scores. Interviews revealed that the concept of mentoring 
is problematic for female and male academics. Supportive, skill development, 
promotion, and guidance mentoring behaviors were identified as being helpful to female 
academic career advancement Women faculty in science or engineering reported 
wanting more acceptance, more respect and more women faculty colleagues. Women 
faculty in non-science or engineering disciplines reported wanting more compensation 
and more support for travel and research.
v
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CHAPTER 1 
INTRODUCTION
Background
Women became a majority of college students for the first time in U.S. history 
in 1979 (Touchton, 1991:3). They earned more than 58% of the associate degrees, and 
more than 54% of the bachelor’s degrees conferred in 1991-1992 (Almanac, 1994:31). 
However, of the 39,754 doctoral degrees conferred in 1993, only 38% went to women. 
In 1993, women earned a respectable 41.7% of the doctorates in life sciences, but only 
20.7% of the doctorates in the physical sciences, and a mere 9.1% of the doctorates in 
engineering (Almanac, 1994:16). Women represent a slight majority when entering 
college, but they are earning far less than a representative share of the doctorates, 
especially in the physical sciences and engineering.
Women continue to be seriously underrepresented on the faculty of our research 
universities. In 1987, women held only 27% of all the full time post secondary faculty 
positions in the U.S., and women were only 18% of the faculty at Big Ten and Ivy 
League schools (Farley, 1990:199). Women faculty with tenure were only 9.3% of the 
total faculty at public Ph.D. granting universities in 1985, and less than 8% of the total 
faculty at private Ph.D. universities (Touchton, 1991:90). If the rate of progress since 
1975 continues, Alpert (1989) predicts it could take women faculty as much as 90 years 
to reach parity at Ph.D. granting universities in the United States. There is no consensus 
in the literature that parity for women is realistic. Rather, a critical mass is most often 
identified as the desired and achievable goal. The continuing underrepresentation of
1
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2women as university faculty, especially in the physical sciences and engineering, is the 
impetus for this study.
Problem Statement
In the past, there have been discriminatory practices which have kept women 
from participating in certain male dominated professions. Discrimination has become 
illegal, so why are women still underrepresented on the faculties of our universities, 
especially in the physical sciences and engineering?
Women are well represented in the disciplines of nursing, home economics, early 
childhood and elementary education, which have their higher education roots in colleges 
for women. Have women succeeded in these disciplines because they have more career 
commitment to disciplines where females have a majority role? What influence does 
academic discipline have on the career commitment of women faculty?
Sponsorship or mentoring is considered to be important to the success or failure 
of an academic career, especially for women. Because some academic disciplines are 
dominated by females, does that mean the women in those disciplines are receiving 
more mentoring from other women? Are women in science and engineering getting less 
mentoring than women faculty in other disciplines? Does mentoring influence the career 
commitment of women faculty? Do women faculty have more career commitment if 
they are mentored by men, or by women?
What other factors affect the career commitment of women faculty? Are women 
faculty "turned off' by the supposedly more competitive and less supportive 
environments associated with the physical sciences and engineering? Do some academic
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
3disciplines offer women more opportunities for career advancement than others? Are 
there work related incidents which can cause women scientists and engineers to abandon 
their aspirations for non-traditional careers? What factors are uniquely associated with 
different disciplines that may make the work environment more or less inviting for 
women?
A "pipeline problem" has been identified in education which leads to a lack of 
women and minorities in science and engineering (Berryman, 1983; Oakes, 1990). 
There are important reasons to be concerned about this pipeline problem says Bemadine 
Healy (1992), former Director of the National Institutes of Health. A 36% increase in 
the need for scientists and engineers is being predicted by the end of this century 
(National Research Council, 1991) and a future supply of new scientists and engineers 
is seen as essential to maintaining U.S. competitiveness in the global economy. The 
young women and minority students who have entered high school since 1992 can 
provide a major new source of future scientists and engineers to meet national needs in 
the year 2000 and beyond.
The educational pipeline for scientists and engineers begins with enrollment in 
introductory high school courses in math and science. The number of students 
continuing in these courses declines rapidly as they move through the pipeline to 
complete high school, go on to college, and enter and complete graduate school. The 
participation of women and minorities in the science pipeline declines more rapidly than 
that of white males, leaving only a small percentage of females with graduate degrees 
in science and engineering to exit the educational system. According to Walter Massey
a '
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4(1992), former National Science Foundation Director, there is "...an illusion that only 
‘the best and the brightest* can do science. Coursework is viewed by many faculty as 
a way to separate the ‘men’ from the ‘boys.’ Unfortunately, these courses also tend to 
separate the men from the women..." (p. 1178-1179).
The student pipeline problem continues as a faculty pipeline problem for women 
faculty in the traditionally male academic disciplines of higher education. For example, 
in 1989, women comprised only about 11% of the science faculty in the U.S. (Sloat, 
1990). In 1989, women Ph.D.s were only 17.5% of all U.S. science and engineering 
faculty (National Research Council, 1991:24). This means that women were only about 
6% of the engineering faculty in the U.S. in 1989. And, "while men Ph.D.s are more 
likely to hold full or associate professorships, women are much more likely to be 
instructors, lecturers, adjunct faculty..." (National Research Council, 1991:24).
There have been claims that appropriate role models are needed in education, to 
affect the pipeline problem and achieve more equitable results for women and minorities 
(Bronstein, Rothblum & Solomon, 1993; Klein, 1985; Fields, 1981). It is also claimed 
that female and minority participation could be enhanced if university science and 
engineering faculty were more representative of these populations. There are numerous 
examples of improved results from the colleges for women and minorities, where faculty 
have been more representative of women and minority students (Pearson, 1989). Healy
(1992) says "...all women’s colleges lose fewer of their science majors to other fields" 
(p. B5).
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5There is, in fact, a two-tier pipeline problem in the predominately white male 
physical science and engineering disciplines in higher education. Women and minorities 
have had a problem getting through the undergraduate and graduate school pipeline in 
science and engineering, and they have also had a problem getting through the faculty 
pipeline to tenured positions. Since the typical science and engineering faculty was 
82.5% male in 1989 (National Research Council, 1991), it is argued that the willingness 
and ability of this traditional faculty to recognize the pipeline problem, to recruit, 
encourage, and retain other race and women students in science and engineering, is 
compromised by the majority position held by males (Harding, 1991).
Healy (1992) reports that "a study by the American Association for the 
Advancement of Science found that women in science classes are subject to more 
negative treatment than their male colleagues-by both faculty and other students" (p. 
B5). Negative treatment has also been reported by women in engineering (Mcllwee, 
1992). This "negative treatment" in the past, or the expectation of negative treatment, 
may be the justification behind what appears to be a preponderance of expectation in 
higher education that women should act as role models and mentors for other women 
(Byrne, 1993; Bronstein, Rothblum & Solomon, 1993), even in disciplines where, 
traditionally, there has been a shortage of women to function in this capacity.
Byme (1993) suggests that the practice of expecting and using only same gender 
role models to enhance female participation, though a popular and commonly held 
strategy, may be an erroneous approach which has actually delayed and even sabotaged 
the progression of females and minorities through the academic pipeline for the physical
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6sciences and engineering. There simply arc not enough women in senior level positions 
in the physical sciences and engineering disciplines to be the role models and provide 
the mentoring that women need to achieve parity in higher education careers.
Purpose of Study
The purpose of this research was to learn how female career commitment within 
the professorate is influenced by academic discipline and mentoring, and to attempt to 
identify other factors which may influence the career commitment of women college and 
university faculty.
Zuckerman (1992) says that one of the major explanations proposed for gender 
differences in career attainment in science and engineering is that there are gender 
differences in career commitment According to this explanation, females are 
underrepresented as faculty in science and engineering disciplines because they may not 
be as committed to science and engineering careers as males. Zuckerman also notes that 
there are little or no data on the career commitment of women scientists and engineers 
holding doctoral degrees. She says that so little is known about the career commitment 
of women scientists that this is a thoroughly uncharted area for research (p. 55). 
Therefore, one important purpose of this research is to collect data on the career 
commitment of women faculty, both in the academic disciplines where they have been 
numerically successful, and in those disciplines where they are underrepresented.
Research conducted by Perry (1970) and Vaillant (1977) found that men, in 
general, are committed to self and career. Belenky, et al (1986), found career 
commitment to be quite different for women because, in general, women act more out
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
of feelings of responsibility for others, and their commitment to work is mitigated by 
their consideration of the effect that commitment will have on others. For Vai 11 ant’s 
men, commitment to career was a linear quest, a singular imperative of life. For 
Belenky’s women, life was more complex. It was a simultaneous balancing act of 
family, career, and many other commitments. Women did not put other aspects of life 
aside in order to focus solely on the career piece of their lives as men did.
Hoy and Miskel (1987) say educators’ commitment to career can be determined 
by measuring their central life interests (CLI) in work. Research evidence suggests that 
the central life interests of educators are not exclusively in their work (Lortie, 1975). 
This is because an education career is predictable. Careers in education provide few 
opportunities for promotion and they do not provide extensive, unimpeded opportunities 
for rewards. These opportunities for promotion and rewards are requisite for high 
central life interests in work role commitment.
In the field of career development, Super’s (1990) Life Span Theory maintains 
that advancing in career requires a high level of commitment to one’s work. Super also 
points out how "key figures" (like mentors) affect exploration, information gathering, 
interests, self-concept, decision making in career determination, commitment, and 
advancement.
Prior to conducting this research with women faculty, preliminary interviews 
were conducted at research universities with two male department chairs, a male 
associate dean, a male dean, and a male associate provost These administrators were
IL
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8all in academic disciplines where males represent the majority as faculty. All of the 
men were asked to talk about their experience with mentoring in higher education.
One of the men interviewed was an African American scientist whose career path 
had been from industry to academia. He had moved up through the faculty ranks into 
administration. He recalled a professor he had as an undergraduate, a white man who 
kept track of him and continually asked him how things were going. This "mentor” 
actually went to other faculty and interceded on his behalf if things went badly. The 
administrator was quite sure he could not have made it without that mentor’s taking him 
"under his wing" the way he had, as it was difficult for him to be the only black man 
in his classes.
One department head, a white male, was asked if he had been mentored as an 
incoming junior faculty member, and if so, what that mentoring had been like. He 
responded that when he was newly hired by the university, he identified two obviously 
successful senior faculty members and then he watched them closely and patterned his 
own behavior and performance of duties to resemble theirs. When Byrne’s (1993) 
definition of the difference between mentors (who play an active role) and role models 
(who play a passive role) was shared with this administrator, he reconsidered and 
changed his explanation. He said that he had used the two senior faculty as role 
models, not mentors, and he did not recall having been mentored as a junior faculty 
member. This confusion between role models and mentors agrees with what has been 
reported by Byme.
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The department head thought the university would be wise to foster mentoring 
by establishing annual awards at the college and the departmental level. These awards 
could include monetary incentives funded by the cost savings from reduced turn-over 
among junior faculty. Only newly tenured faculty could nominate their mentor(s) for 
the awards.
A second department head, also a white male, said he hesitated to even use the 
word "mentoring," because he thought too much gets classified as mentoring. For him, 
the typical science professor and graduate student relationship is not mentoring. In these 
relationships, the professor uses the student to work in the lab and collect data. The 
professor benefits from the graduate student’s work, and that is not mentoring. He 
thought that real mentoring is not done for the self benefit of the mentor, as it is in a 
faculty/graduate student laboratory relationship. True mentoring was not to benefit the 
professor, but to make a contribution to the community. He noted that new faculty in 
his department are usually hired in expertise areas which complement the expertise 
already available within the department, and not to duplicate it Therefore, new faculty 
come into the department as the "experts" in their specific research area and those new 
faculty usually know more in that specific area than do older and more senior faculty. 
In those cases, the senior faculty do not mentor junior faculty members in their research 
expertise area, because it is the junior person who is the authority. However, the senior 
faculty can and do mentor, or advise, the junior person regarding where to look for 
research funding, where to submit papers for publication, how to get tenured in their 
college, etc. He also said that no administrator could just tell him or other senior
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
10
faculty to mentor and it would happen. He thought edicts from above were counter 
productive. He said that junior faculty who came to him for mentoring had to convince 
him of their commitment; otherwise, he thought he would be wasting his time if he 
mentored someone who was not committed.
An associate dean said that he had been mentored as a graduate student by a 
professor who was consistently supportive, and suggested topics for research, and 
pointed out possibilities for funding and publication. Although this professor had not 
been his major professor, the professor was instrumental in showing him how to be 
successful in academia, and this experience had strengthened his self-confidence and 
resolve. This administrator thought mentoring was important in order to accomplish 
diversity within his college. He saw mentoring as something senior faculty do to 
introduce junior faculty to the college environment, to show them how it works and to 
encourage them so they can succeed and advance in their academic careers. He thought 
that both university and college level mandates for senior faculty to mentor junior 
faculty could be effective with information, training, and an agreed upon mentoring plan 
which the faculty mentors have helped to develop.
The dean who was interviewed reported that he and the faculty in his college 
have concerns about mentoring. His faculty tell him they fear sex or race discrimination 
charges if they do not mentor women and minorities. They are also concerned about 
what would happen if they do mentor women or minorities, and for some reason it does 
not work out In fact the whole issue of sexual harassment has them worried. It seems 
to have evolved, in practice, into "the male is presumed to be guilty." Most university
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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policies and procedures are rigidly adhered to, little is done to protect the charged, and 
before misunderstandings or facts can be sorted out, a distinguished career, reputation, 
or personal life, can be devastated. The legal risks just seem to be overwhelmingly 
prohibitive to individual male faculty members. Faculty efforts to offer and provide 
mentoring could be misinterpreted, and "they are afraid to risk it" He thought this 
context of fear was inhibiting male mentoring of women and minorities within his 
discipline.
This dean said that getting his faculty to see mentoring as an opportunity is 
problematic. Men faculty who successfully mentor women are often the subject of 
negative gossip within his college. "People assume that there must be something going 
on between them when they spend time together." There is no visible or universally 
accepted structure to mentoring such that it can be easily recognized or evaluated. 
Students and junior faculty members may not be self-confident enough to ask for 
mentoring, or to recognize what it is when it is being offered.
These early interviews with male administrators point out that even though 
mentoring is identified as taking place in higher education, the concept is problematic. 
There has been little or no formalization of mentoring to make it easily recognizable, 
even for men. Mentoring is thought to be valuable to an academic career, but some 
men are fearful about providing this kind of support for women co-workers. Therefore, 
even though the literature identifies mentoring as important to the success of women in 
non-traditional careers, it is possible that women faculty in predominantly male 
disciplines within higher education are not recognizing, asking for, or receiving
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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mentoring. Whitt (1991) found that new faculty actually fear taking the initiative in 
asking for help, and thus they experience feelings of isolation and deprivation.
The work of Byrne (1993) supports the importance of mentors to career 
advancement in non-traditional disciplines, and Byrne, Harding (1991) and Tobias 
(1994) point to the need for a "critical mass" of women to change the environment of 
science and engineering so these disciplines are more inclusive, and thus more attractive 
to women as a career.
Research Hypotheses
Women have been successful and have achieved a critical mass as faculty in the 
traditionally female academic disciplines of higher education, i.e. nursing, home 
economics, elementary and early childhood education, social work, etc. Women 
continue to be underrepresented as faculty in the physical sciences and engineering. It 
could be argued that women would have to have more career commitment to succeed 
as faculty in the sciences and engineering, where they are a minority. However, the 
literature associates career success with career commitment Women have been more 
successful in the academic disciplines where women are in the majority as faculty. 
Women continue to be underrepresented as faculty in science and engineering. 
Therefore, if career success is associated with career commitment it might be argued 
that women have been more successful in the traditionally female academic disciplines 
because they have more commitment to careers in those disciplines.
Whether there is any difference in career commitment between women faculty 
in female dominated disciplines like home economics and women faculty in science or
il
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engineering, is unknown. However, for women to aspire to non-traditional careers as 
university faculty, in departments where they are often the only woman, requires a great 
deal of commitment on their part Therefore, in spite of the numerical lack of women 
faculty in the physical sciences and engineering, and the shortage of other women to 
serve as their role models and mentors, it is suggested that the career commitment of 
women science and engineering faculty must be even greater than the commitment of 
women who choose careers in the more traditionally female academic disciplines.
Mentoring is identified in the literature as being crucial to the success of women 
faculty in academic disciplines where women are underrepresented, and it has also been 
noted that males do not see mentoring, especially across gender, as being part of their 
role as faculty (Byme, 1993). Since science and engineering faculty are predominantly 
male, it was expected that women faculty in science or engineering disciplines would 
have fewer opportunities for mentoring, and this might be a contributing factor in their 
being underrepresented in those disciplines. In the more traditionally female disciplines, 
there are more women faculty available for same gender mentoring. It could be argued 
that women have been more successful in careers in the traditionally female academic 
disciplines because there have been more opportunities for same gender mentoring in 
those disciplines.
To determine the influence of academic discipline and mentoring on the career 
commitment of women faculty in higher education, this study compares the scores of 
women faculty on a career commitment (central life interests in work) measurement 
instrument Survey responses and interview data of women faculty are also compared
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in order to develop hypotheses for the question, "Why are women underrepresented as 
faculty, especially in the traditionally male science and engineering disciplines?"
The primary hypotheses for this study are:
1. Women faculty in science or engineering disciplines, where women are 
a minority, will score significantly higher on a measure of career 
commitment than women faculty in non-science or engineering 
disciplines, which have a critical mass of women faculty.
2. Women faculty who have been mentored will score significantly higher 
on a measure of career commitment than women faculty who have not 
been mentored.
In addition, secondary hypotheses are considered in an attempt to identify 
additional variables which may impact upon the career commitment and advancement 
of women faculty in higher education (see Table 3.2). Variables identified for testing 
in the secondary hypotheses include the opportunity for career advancement, the 
competitive or supportive nature of the departmental work environment, the impact of 
work related incidents, and what the women faculty reported that they would change 
about their jobs if they could.
Definition of Terms
The key constructs used for this study have meanings which were dictated by 
their common usage within higher education and the extant literature in the research 
field. These constructs arc defined as follows:
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
15
Academic Discipline - Academic discipline can be both field of study and a 
departmental unit within higher education. For example, chemistry and 
nursing are fields of study and also departmental administrative units at 
most universities. In this study, women faculty were asked to report their 
academic department for the purpose of identifying their employment 
within either science and engineering, or non-science and engineering.
Career Commitment - Career or work role commitment is an expressed interest 
in, preference for, and focus on work oriented behaviors. For this study, 
career commitment was identified by using the Miskel, Glasnapp and 
Hatley (1975) measure of central life interests in work.
Central Life Interest - Central or principal life interest is the focal arena of an 
individual’s preference for behaving in a given setting or environment 
(Dubin and Goldman, 1972; Dubin and Champous, 1977). Although the 
individuals in this study may have central life interests outside of their 
work, their other interests are not included in this study since the purpose 
here is to determine women faculty’s central life interests in work.
Critical Career Incident - For this study, a critical career incident is a significant 
positive or negative experience, recalled and reported by a woman 
faculty, which has impacted upon that individual’s career. Cole and 
Singer (1991), Whitt (1991), Boice (1993) and others, have identified 
these incidents or experiences using a number of different terms.
i
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Critical Mass - Critical mass is a minimum percentage of women faculty 
necessary in a department or discipline such that women are no longer 
abnormal, atypical, or non-traditional in that setting. Using Byrne’s
(1993) definition, an academic discipline or department is non-traditional 
for women if women represent less than approximately one-third of the 
faculty. If women represent 30% or more, then the discipline or 
department has reached a critical mass, and is considered to be gender- 
neutral. In this study, women were asked to report how many total 
faculty and female faculty were employed within their department, in 
order to determine the presence or absence of critical mass.
Departmental Competitiveness - For this study, departmental competitiveness is 
an evaluation made by a woman faculty of the level of competitive 
behavior she experiences within her departmental work environment 
Women faculty were asked to respond to questions which identified their 
department as being either competitive, or cooperative and supportive.
Departmental Supportiveness - For this study, departmental supportiveness is an 
evaluation made by a woman faculty of the level of supportive behavior 
she experiences within her departmental work environment Women 
faculty were asked to respond to questions which identified their 
department as being either competitive, or cooperative and supportive.
51
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Measure of Career Commitment - For this study, career commitment was 
identified by using a central life interests in work role measurement 
instrument for educators (Miskel, Glasnapp & Hatley, 1975).
Mentor - A mentor is someone who has been helpful to a respondent’s academic 
career by providing advice, encouragement, funding, introductions, the 
teaching of rules, or other supportive behaviors.
Mentoring - For this study, mentoring is helpful behavior provided by others in 
support of a woman’s academic career. To identify mentoring, women 
faculty were asked to recall and report these helpful behaviors.
Non-science or Engineering - For this study, non-science or engineering are the 
academic departments outside of science and engineering in which 
women represent 30% or more of the faculty. The non-science or 
engineering disciplines which were represented in this study included art, 
child development, consumer sciences, communication disorders, 
education studies, English, family studies, human ecology, library 
science, nursing, nutrition, sociology, and textiles.
Opportunity for Advancement - For this study, opportunity for advancement is 
an evaluation made by women faculty of the opportunity for their 
promotion and career advancement within the departmental work 
environment
Science and Engineering - For this study, science and engineering are the 
academic departments of science or engineering in which women are less
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than 30% of the faculty. The science and engineering disciplines which 
were represented in this study included aeronautical engineering, 
biochemistry/chemistry, biology/microbiology, botany, chemical 
engineering, computer science, ecology, agricultural economics, electrical 
engineering, food science, geology/geoscience, mathematics, mechanical 
engineering, and physics.
The references noted for these constructs are discussed in greater detail as part 
of the literature review in Chapter 2. Some of the constructs defined here are discussed 
again, as research variables, in Chapter 3.
Rationale and Organization of Study
Women have advanced successfully in some faculty careers, and they represent 
a critical mass in some academic disciplines. It could be argued that women have been 
more successful as faculty in historically female academic disciplines, like nursing or 
home economics, because they have more commitment to those traditionally female 
careers. However, as Zuckerman (1992) has pointed out, there have been little or no 
data available on the career commitment of women in science or engineering with which 
to support or refute this. One goal of this study is the collection of career commitment 
data for women faculty in science and engineering.
The social sciences literature which addresses the underrepresentation of women 
in science and engineering points to potential causes as being either internal to the 
women themselves, or external to women and part of the environment (Sonnert and 
Holton, 1995). Commitment to career may be identified as an internal factor. If there
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are differences in commitment, then those differences may also be identified as factors 
which are internal to women, but the differences may be due to external causes such as 
the lack of opportunity for female career advancement within specific environments.
There are many external factors besides the presence or absence of advancement 
opportunities which may impact upon career commitment For example, mentoring is 
an external influence which is thought to impact upon the internal career commitment 
of women faculty. Another goal of this study is the identification of other external 
factors which women faculty identify as affecting their academic careers.
In Chapter 2, the literature review for this study includes the areas associated 
with careers and higher education,—the literature of career development, education, and 
also economics. Some representative theories are presented from each area for their 
contribution to the discussion of career choice and commitment factors.
The career development literature includes numerous theories which attempt to 
explain work role and career choice. Although there are many well-respected theories 
in this area, the majority of the theories have been developed by studying the career 
development and advancement experiences of males. Though these theories are 
interesting and worthy of consideration, their applicability to the career experiences of 
women is unproven.
Economics is a natural part of career considerations, yet women do not appear 
to be solely market driven when making career choices. Though economics appears to 
play an important role in the careers of women faculty, there are also non-economic
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factors which have an impact and may even keep women from choosing and persisting 
in higher paying careers as faculty in science and engineering.
In the higher education literature, the problem of the underrepresentation of 
women as faculty in the physical sciences and engineering is well acknowledged, but 
there seems to be little consensus on how to remedy the situation.
The roles of mentoring, work role commitment, and critical incidents in career 
advancement are also discussed in Chapter 2, to introduce and explain the concepts, and 
to present an overview and summary of the literature which generated the hypotheses 
for this study.
Chapter 3 describes the design for the study, presents the hypotheses, explains 
the variables and measures, identifies the sample which was drawn from three research 
universities, presents the distributions of scores from the survey instruments, and 
discusses the data analyses used in testing the hypotheses for this research.
Chapter 4 presents the research findings for each primary hypothesis, and for the 
secondary hypotheses, and the results from interviews which were conducted with 
women faculty.
Finally, in Chapter 5 the problem and method are summarized, and the findings 
from this research project are interpreted. The limitations and implications of the study 
are also discussed.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER 2 
REVIEW OF LITERATURE AND DISCUSSION
Women continue to be underrepresented as university faculty in physical sciences 
and engineering disciplines. The primary purpose of this research was to learn how the 
career commitment of women faculty is influenced by their academic discipline and the 
mentoring they receive. A secondary purpose of this research was to identify other 
factors which may influence the career commitment of women faculty.
The literature review for this study included the fields of career development, 
economics, and education. Education literature identifies the problem of female 
underrepresentation in faculty careers. Career development literature contributes 
numerous explanations for the development of career interests, choice, and persistence. 
Mentoring and critical incidents are identified as factors in the persistence and 
advancement of women in non-traditional careers, and both are discussed within the 
literature of education and career development Economic theory explains incentives 
and constraints associated with working and career advancement Each area of the 
literature addresses some aspect of the underrepresentation of women as university 
faculty, and together they provide an overview of the complexity of the problem.
The literature review for this study was influenced by numerous presentations, 
books, papers, and studies on the topic, many of which are listed as references. It was 
organized to show that the underrepresentation of women in science and engineering 
does not begin with higher education. Early career development issues are presented 
first These are followed by the economic considerations associated with career choice. 
Finally, the resulting problem within higher education is presented and this is followed
21
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by discussions of mentoring and critical incidents as factors in non-traditional career 
persistence and advancement 
Career Development
In considering the underrepresentation of women in non-traditional faculty 
careers, theories of career development are a logical and interesting place to start 
because they provide explanations for the career choices made by people. One of the 
most noted, Life Span Theory, explains how an individual’s career interests develop and 
change from birth through retirement A long time frame is involved, and emphasis is 
given to identifying the career related stages people go through during their lives.
Super’s (1990) Life Span Theory identifies six roles a person may fill in life. 
These roles are identified as child, student leisure, citizen, worker, and homemaker, 
they vary in importance depending on the person’s age and life stage. For children, 
school and leisure (or play) are major factors. As people age, the roles of citizen, 
worker and homemaker become more developed. Each role occupies more or less of 
a person’s life at different times. Work may stop at 65, homemaker may begin early 
or late, citizen and leisure roles may vary in importance, some have chosen to be 
students all their lives, etc.
Since people differ in how much importance they assign to a role, this can be 
a factor in their commitment to the role of career. Work can have very different levels 
of significance to a person at different times in her life. Super identifies commitment, 
participation, value expectations, and knowledge of roles as salience factors of life role.
i
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If women have no knowledge of non-traditional careers, little value will be seen in 
them, there will be little commitment, and little participation.
Super identifies six "life stages." These are birth, growth, exploration, 
establishment, maintenance and disengagement Each stage has substages. In general, 
the life stages progress as follows: During the growth stage, children have curiosity  and 
fantasize, and they develop interests and capacities. At about 18 years of age, the 
exploration stage begins. In this stage, young adults crystallize and specify what they 
want to do, and begin to implement a career choice. By about the age of 30, adults 
enter the establishment stage. They stabilize in their occupations, consolidate (which 
means become comfortable), and are advancing. The maintenance stage begins at about 
45, and in this stage the adult worker is holding on to career, updating knowledge, and 
innovating. Finally, the disengagement stage begins at about 60 with decelerating 
interest in career, followed by retirement planning and then retirement living. Super 
notes that these stages can occur at other ages and uses the concept of "recycling" to 
denote that individuals who wish to make a career change may be in career 
establishment or maintenance stages and return, or recycle, to the exploration stage for 
additional information about other options.
Super has a model to show how curiosity, exploration, key figures (like mentors), 
information, interests, self-concept, and other factors lead to planning and career 
decision making. The young child is naturally curious and curiosity leads to 
exploration. If, in exploration, the child experiences conflict, then there will be 
withdrawal. Without conflict, the exploration leads to information and key figures.
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From these come interests and a developing sense of internal and external control. In 
early adolescence children begin to develop a time perspective and their self-concept 
When sense of self is developed, then comes the ability to plan and problem 
solving/decision making about careers takes place. Super says that career planning, 
career exploration, decision making, world-of-work information, and knowledge of 
preferred occupational group determine a person’s career attitudes, knowledge and skill 
in career selection.
Life Span Theory identifies stages of human development which lead to career 
choice and career maturity. It also provides a useful template for describing and 
exploring exceptions. For example, in career exploration in childhood, if girls see no 
(or too few) key figures or receive no encouragement to enter into non-traditional 
careers, this can be interpreted as a "conflict," which Super says can cause them to 
withdraw from developing an interest in that career. If a woman experiences 
discrimination or sexual harassment in the establishment stage of her career, this can 
also be interpreted as a "conflict," and she may "recycle” back to the exploration stage 
to change her career. If a woman sees no women in a role, she may assign diminished 
importance to that role and not participate in a career she is otherwise capable of 
pursuing.
The underrepresentation of women faculty in science and engineering in higher 
education would suggest that women are not progressing to the advancing substage of 
Super’s establishment life stage in those careers. Women are beginning careers in 
higher education, attempting to stabilize and become comfortable; but they are not
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advancing in equitable numbers in tenured faculty positions in the disciplines which are 
non-traditional for females.
In 1957, Super proposed seven career patterns for women, but that model is no 
longer considered appropriate. In fact, many have criticized Super’s Life Span Theory 
as not being applicable to women. And yet, according to Sharf (1992), "most of the 
information about career development of women has come from life-span theory... It 
is life-span theory that draws attention to sex role issues that affect career development 
in childhood, adolescence, and adulthood" (p. 373).
In addition to Super’s theories, there are other life span theories which, though 
not as comprehensive as Super’s, also contribute to understanding career development 
For example, Gottfredson (1981) says that both sex role and social class work to limit 
career choice. She predicts that as children grow older, modification of career plans will 
occur to resist compromising social class and traditional sex-role orientations.
Bardwick (1980) sees women of 40 to 50 becoming more independent and 
autonomous. It is a time when children have been raised, and the women who gave up 
careers to have children can now return to work. Because of this, Bardwick sees 
women’s stages as being different than those proposed by Super. Women are advancing 
in their careers after 50 instead of being in a maintenance stage. This theory is unique 
because it acknowledges marriage and family as important factors in the career decision 
making of women.
According to social learning theory (Mitchell & Krumboltz, 1990), role models 
are important career development learning experiences for women. Women who have
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learned about other women pursuing non-traditional careers are more likely to choose 
non-traditional careers for themselves. The exploration of non-traditional career 
opportunities is enhanced through exposure to female role models with whom women 
can identify, and from whom they can learn to reject stereotypes.
Accident theory is an early sociological approach (Bandura, 1982), which says 
we make our career decisions due to opportunities that happen by chance. Our decisions 
are influenced by a teacher, a volunteer, an event, or a job that becomes available due 
to some unpredictable occurrence. According to this theory, chance factors have a 
bigger influence on occupational choice than planning.
Rosenbaum (1989) suggests a tournament theory which describes career 
development in organizations. Imagine a diagram for a tournament where only the 
winners from each round advance to the next level. This seems especially applicable 
to higher education, where failure to be promoted to a tenured position limits future 
possibilities in that tournament To continue when advancement does not occur, the 
individual must withdraw and go to another tournament (or university) to compete. 
Rosenbaum says that tournament models are more likely to occur in large organizations 
where people must compete for positions.
Some theorists have looked at how an occupation can affect the worker. Kohn 
and Schooler (1978) theorized, studied, and found that working in an unchallenging job 
can actually diminish the worker’s intellectual skill. This should be an important 
consideration in career choice. Ogbu’s (1989) theory regarding the career development 
of African Americans says that perception of a job ceiling causes reduced value in
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education. School is seen as a threat to societal role identity and security, and not as 
a way to advance.
It is disappointing that many of the career development theories have been 
developed overlooking the experience of women. Except for limited contributions by 
Gottfredson, Mitchell & Krumboltz, Super, and Bardwick, there is little attempt to 
explain differences in the development of women’s careers. Women are affected by 
many unique experiences which can impact upon their career choices, preparation, and 
participation. Marriage, family, and child rearing responsibilities, sex discrimination, 
sexual harassment, socialization and gender-role stereotyping, interrupted work patterns, 
glass ceilings, a shortage of non-traditional role models and mentors, unchallenging jobs 
and intellectual decline, lower wages, and more, are identified in the literature (Halpem,
1992). Women who attempt to become science or engineering faculty may be facing 
these challenges to their careers, plus other difficulties associated with the predominantly 
male environment of higher education.
Economics
It is customary to associate economics with labor markets and careers. In our 
market economy, most careers include salaries which are part of the gross national 
product Free or low cost public education has been provided in the U.S. in the belief 
that education produces more economic and social benefits for all individuals, male and 
female, and society in general. This view is supported by the human capital (HC) 
theory which says investment in education leads to increased productivity, which leads 
to better jobs and higher earnings (Cohn & Geske, 1990). Weaknesses of the human
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capital approach have been pointed out by Blaug (1976), who finds the theory fails to 
explain why people choose occupations which do not lead to higher earnings, and it fails 
"to provide a testable theory of occupational choice" (p. 839). For example, when 
educated women select traditional and lower paying careers, this is an example of the 
weakness Blaug has identified in the HC theory.
On average, people with more education will earn more. In 1979 female school 
dropouts were 48.4% employed, high school graduates were 78.8% employed, women 
with 1-3 years of college were 83.9% employed, and college graduates were 93.4% 
employed (Dearman & Plisko, 1981). The employment of females steadily increases 
with increases in their level of education. And even though women have traditionally 
earned less than what comparably educated men have earned, women with more 
education do, on the average, earn more than women with less education. According 
to Mickelson (1989), "...year for year and credential for credential, both men and women 
receive more returns on more education but they start in different places in the 
opportunity structure" (p. 52). Women see their investment in education as rewarded 
because they compare themselves to other women, and not men. Mickelson argues 
"women’s evaluations of whether returns on schooling are equitable are based on their 
awareness that there are two occupational structures, one for them and one for men" (p. 
52).
A labor market segmentation or "dual theory" (Doeringer & Piore, 1975) has 
been proposed which says there are two labor markets, a primary and a secondary, and 
unlike the HC theory, only those who make it into the primary market will receive
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higher earnings. Individuals in the primary market are rewarded for investing in 
education. For those in the secondary market, there is no relationship between education 
(or credentials) and income. This dual theory offers a possible explanation for why the 
occupations traditionally held by women, which could be classified as secondary labor 
market occupations, are paid less than those in the primary market However, even if 
the dual theory were adopted to identify constraints to labor market forces working for 
women, the dual theory does not completely explain why some women select lower 
paying traditional women’s careers rather than higher paying non-traditional careers. 
Wilson and Boldizar (1990) point out that women are "overrepresented in the fields that 
yield the most modest economic rewards" (p. 62). Their research found that women 
continue to aspire to traditionally female careers which have lower income potential.
Mickelson (1989) found that "even though women have all but closed the overall 
gap in educational attainment between the sexes, ...men and women continue to work 
in sex-segregated labor markets that have different career ladders" (p. 51). In higher 
education, Ransom (1990) found that even though traditionally male fields have opened 
up to women, "a broader view of segregation" does not show improvement because the 
"increased representation of women in male fields has been offset by the growth of 
traditionally female fields, particularly nursing" (p. 490).
Although more women arc entering and graduating from higher education 
institutions, women continue to major in, aspire to, and be employed in fields 
traditionally held by females, lower paying fields than occupations traditionally held by 
males. Since women and minorities are getting more education and still not choosing
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careers in the physical sciences and engineering in representative numbers, it appears
there are other factors which can impact upon career choice as much or even more than
the prospect of higher earnings.
For example, Holland and Eisenhart (1990) studied women undergraduates at two
colleges to determine why women are entering but not persisting in science majors.
They identified a complex set of behaviors and "games" played by college women.
Their research found that the commitment and persistence of college women majoring
in science was being undermined by their participation in the games played by their
peers. The more involved the women became with peer games and romance, the more
they marginalized their studies and sacrificed their goals for science careers.
There may be environmental factors associated with science and engineering
which make them less desirable as a career choice for women. The former National
Institutes of Health Director, Bemadine Healy (1992), reported that studies show fewer
females than males choose careers in science, and she says:
In view of some negative treatment in the classroom and discouraging 
employment..prospects, the astonishing thing is that young women 
pursue careers in science...at all! But it is fortunate -and important -for 
our country that they do. By the year 2000, women and minorities will 
account for 68 per cent of the new workers... If we are to ensure our 
country’s future competitiveness, we must change the prevailing culture - 
the rules of the game -in our classrooms, boardrooms, laboratories, and 
faculty lounges. To do so, we must recognize that brain, not brawn, will 
dominate the next century, and that means more than ever we must tap 
into the brain power of women...(p. B5)
Education influences career choice (Quinn and de Mandilovitch, 1975), yet the 
climate of instruction for females is such that women generally do not see themselves 
reflected in the present models of physical science and engineering careers. Women
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make up only 11% of the science faculty nationally, and only 15% of the science and 
engineering work force (Stoat, 1990). This low representation may contribute to 
stereotyping. Lack of knowledge about career options and fear of sexual harassment in 
non-traditional occupations are factors which may limit women’s career choices 
(Women’s Bureau, Dept of Labor, 1990).
Mickelson (1989) says that for women, the returns from investment in education 
are considered not just in terms of income, but also through consideration of their family 
and community roles. Due to socialization, in general, women do not see individual 
self-interest as being as important as their roles in support of family and community. 
Mickelson says, "the underlying models of human capital theory and emerging feminist 
theory are different" (p. 60). Arguments which connect career choice solely with labor 
market forces must be broadened to account for the different experience of women 
within our culture.
The career choices of educated women continue to be made, in general, away 
from the higher paying and non-traditional physical sciences and engineering, and 
toward the lower paying more stereotypical gender roles for women. There may be 
powerful non-economic factors which influence career choice for females, function as 
constraints to the labor market, and cause women to select the more traditional 
occupations and careers in higher education which do not maximize their income. 
Education
In the past, boards of educational institutions hired male administrators and 
faculty, who in turn sponsored other men into administrative positions. Through this
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tradition, the administration of our public educational institutions became predominately 
white and male. The advancement of more women into educational administration has 
been delayed by a "...level of hostility toward affirmative action by major federal 
institutions whose charge it is to encourage it.." (Richards, 1988:159). Progress has 
also been hampered by dissention over what would constitute fair representation. For 
example, some suggest that the percentage of women faculty should be representative 
of the female undergraduate enrollment Even if this were to become a consensus goal, 
there is still the question of how affirmative action, which is designed for 
implementation during periods of growth in hiring, can be implemented during periods 
of reduced public financial support and reductions in force. The problem is 
compounded because women in higher education have selected and are clustered in 
traditional women’s disciplines.
Ransom (1990) has studied gender segregation by field in higher education. He 
notes that just as occupations in society are segregated into "men’s" and "women’s" 
work, so, too, women on university faculties are segregated into traditional and 
predominantly women’s fields. In fact, "...the representation of women on faculties has 
lagged behind levels of degree attainment" (p. 477). In reviewing national surveys of 
U.S. college and university faculty conducted in 1969, 1977, and 1984, Ransom found 
that faculty gender segregation declined between 1969 and 1977, but remained constant 
between 1977 and 1984. The total number of women in higher education went from 
about 20% in 1969, to about 27% in 1984. However, even though more women were
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entering traditionally male disciplines, growth in the number of females in traditionally
female disciplines was even greater.
Doctoral degree data collected from 1975 to 1985 revealed that "education and
health sciences show a strongly increasing predominance by women over the time
period" (Ransom, 1990:487). In spite of the increase in women entering engineering
and sciences, these disciplines have been growing, more men have entered them than
women, and they continue to be predominately male. According to Ransom (1990):
The number of women in nontraditional fields is still small... Between 
1977 and 1984 there has been basically no change. Increased 
representation of women in male fields has been offset by the growth of 
traditionally female fields, particularly nursing...
Analysis of doctoral degrees awarded in 1974-75 and 1984-85 showed 
that the overall level of segregation by field has actually increased, even 
though some traditionally ‘male’ and ‘female’ fields have become more 
integrated. ...women are now entering fields that were once closed to 
them, but the overall level of segregation by field has not decreased by 
much in recent years, (p. 489-490)
Wilson and Boldizar (1990) looked at gender distribution in undergraduate
colleges between 1973 and 1983. They found that males became more concentrated in
the "high-mathematics-achievement" fields, and women became more concentrated in
the "low-mathemadcs-achievement" fields during the ten year period studied.
The proportional representation by mathematics achievement moved 
towards greater relative gender specialization, with women concentrated 
even more into low-mathematics-achievement fields...a disquieting 
finding, (p. 72)
Wilson and Boldizar (1990) thought that gender segregation was declining 
because undergraduate female representation had grown 11% in both engineering and 
physical sciences between 1973 and 1983. In contrast, Ransom (1990) says gender
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segregation in graduate schools increased during this period because more men than 
women entered the male fields, and more women than men entered the female fields. 
Although several areas which were once restricted to men only have begun to integrate 
in recent years, his studies of segregation do not show clearly that there has been 
significant improvement
Richards (1988) points to a serious deficiency when he comments that 
"Unfortunately, the poverty of theory attending most of the research on inequality and 
discrimination impedes policy prescription" (p. 159). Though the underrepresentation 
of women and minorities in non-traditional disciplines and the administration of higher 
education can be documented, there is lack of consensus regarding how to proceed to 
ameliorate inequality.
It is thought that the underrepresentation of women in some disciplines, like 
engineering, is a function of the male identity of that working environment (Mcllwee 
& Robinson, 1992). This means that the environment, because it has been composed 
of all males for so long, has taken on a male identity which makes it unusual and 
abnormal for women, who enter engineering not looking or acting like a male, or how 
an engineer has traditionally looked and acted. Due to stereotypes, male (and female) 
expectations are that women are different and not quite as good (Klein, 1985). 
Eventually, the self confidence, commitment, and performance of these women are 
undermined by those unspoken expectations. Mcllwee and Robinson (1992) found that 
women advanced more quickly and successfully in engineering careers if they entered 
new fields of engineering, where there was no tradition of the career being all male.
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In new areas, women were able to perform their jobs with confidence, without being 
undermined by a male identity and environment for that occupation.
Sonnert and Holton (1995) say the social science explanations for the 
underrepresentation of women in science fit into two categories: There are explanations 
which promote a difference model, saying there are internal gender differences in 
behavior and attitudes. There are also explanations which promote a deficit model, 
identifying external structural impediments in the scientific environment. They suggest 
that the structural impediments and the behaviors-attitudes can interact to create a 
complex barrier for women pursuing a career in science in higher education. 
Mentoring
There is increasing support for the argument that to get more women into science 
and engineering, more women role models are needed. Eileen Byrne (1993) calls this 
an outdated "blame the victim" approach. This belief in the need for role models has 
been a pervasive but unproven theory in society and higher education. It has been used 
to procrastinate, and it has also been used to place extraordinary demands on the few 
women science and engineering graduates who have become university faculty. Byrne’s 
research challenges our not-working assumptions and points to workable new 
possibilities.
Using undergraduate enrollment of women in science as a measure of access to 
science in higher education, and completion of graduate school as a measure of 
persistence, Byrne studied the impact of the presence of women faculty role models on 
female access to, and persistence in, science in Australian higher education. She found
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no support for the theory that the presence of more female role models increases either 
female access or persistence in science and engineering. Byme discredits our belief in 
the absence of same-sex role models as a cause for women’s under-achievement in non- 
traditional areas. She says, 'Policymakers, inservice trainers and field personnel have 
acquired an entrenched belief that the existence of more women role models would, 
automatically and by itself, increase female enrolments [sic] in the area represented by 
the female role models" (p. 93). However, because women do not yet represent a 
critical mass on the faculty of non-traditional science and engineering disciplines, they 
cannot be effective role models. As exceptions, they can accomplish little more than 
to break old stereotypes about women in these disciplines.
Byme identifies the concept of "critical mass" as an important factor of influence 
on enrollment, persistence, and career decision making for women. She points out that 
there is little agreement internationally on how to determine if a discipline or career is 
traditional or not for women. However, in general, the U.S., Sweden and the U.K. cite 
an occupation as non-traditional if women represent less than about 1/3. What Byme 
uses as a "Scale of Non-Traditionality," is that if women represent 30% or more of the 
enrollment or the teachers, the discipline is seen as sex-neutral. At 16-29%, the 
discipline is seen as untypical, but still sex-normal. At 9-15%, the discipline becomes 
abnormal for women. At 8% or less, the discipline is seen as abnormal and exceptional 
for women. In other words, women do not see women in that discipline as 
representative of women, and therefore, those women are not transferable as (role) 
models. Byme says, "If a discipline is seen as untypical for girls to the point of sex-
.iL
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role abnormality, attitudinal barriers present a major hurdle to all but the very gifted, 
middle-class and/or confident" (p. 12).
Young (1980) has noted that the "token woman" in the academic world "by 
virtue of talent and effort in measuring up to the high standards and superior attributes 
of academic men, is not only exceptional, but an exception to the social category 
‘women’" (p. S09). This form of tokenism is not effective with same sex students. 
However, Byme says "the debate on female role modelling needs to shift from being 
seen as a process to influence girls’ attitudes, to a strategy for altering boys’ attitudes 
towards girls" (p. 92). Her point is that women in non-traditional areas can alter the 
attitudes of males, break stereotypes, and allow men to see women as capable in science 
and engineering disciplines.
Perhaps the most exciting of Byrne’s points is the distinction between role 
modelling and mentorship. Role modelling, as described above, is passive and 
ineffective below the achievement of a critical mass. Mentoring "is an active process 
of positive sponsorship by older ‘patrons’ (teachers, managers, trainers, counsellors, 
more senior women staff, etc.) toward younger or less experienced entrants or trainees" 
(p. 97). She notes that "sponsorship, grants and the award of jobs are reflections of the 
power structure. In science and technology, women account for less than 2% of the top 
leadership. Mentors will, therefore, more often still be male" (p. 98). Byrne’s review 
of research on role modelling found no empirical evidence to support role modelling as 
effective in increasing female enrollments. Rather, what Byme found was that
ia _
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researchers who have espoused role modelling are actually describing "a series of 
mentor activities" (p. 99).
Byme goes on to cite a number of studies which show that aspirations are 
influenced by supportive others of either sex. Since men are 98% of the top leadership 
in science and technology, it is most encouraging that the majority (men) can mentor 
women into non-traditional disciplines, and the minority (women) no longer have to be 
overwhelmingly burdened with role modelling responsibilities. "It should be recognized 
that most young women will more readily believe that they can achieve highly in 
disciplines when the men in those disciplines (staff and students alike) transmit the clear 
message that it is normal for women to do so; and not because women tell them so" (p. 
123).
During her faculty interviews, Byme found resistance among male faculty to 
acknowledge either the existence or the appropriateness of mentorship. One faculty 
member said it was his job to teach his disciplinary subject matter, not to engage in 
social engineering. "In analysing [sic] the interviews, we found that there was 
widespread agreement from Professors and Deans that active mentorship was not a role 
which the majority of their staff recognized or saw as their function" (p. 151).
Byme says that for women who have successfully broken into non-traditional 
areas, there is "a common theme of the presence of a mentor, a sponsor, an enabler, a 
senior or leadership figure who has been more than a role model" (p. 133). She 
concludes, "We believe that mentorship is both a critical element of institutional ecology
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and a significant influence in women’s retention and progression in non-traditional areas 
of study and employment" (p. 133).
What becomes obvious, according to Byme, is that policies and practices for 
helping women can no longer be seen as just a women’s affair. Any programs to 
increase the representation of women in science and engineering should now take into 
account the need for male faculty and administrators’ responsibility for female 
mentoring. "Positive mentoring of able girls to help them to achieve equally in maths 
[sic], science and technical crafts cannot be a same-sex process because we do not yet 
have a critical mass of women teachers in these areas. Male teachers and lecturers need, 
therefore, to take responsibility not only actively to help women students to see 
achievement as normal for their sex, but also actively to teach men students that women 
are equally capable and have an equal right to scarce places in science and technology"
(p. 160).
Sonnert and Holton (1995) studied a large sample of women and men faculty 
who had received post doctoral research fellowships from the National Science 
Foundation and the National Research Council. The women in their study reported that 
they had experienced less collaboration as an equal from their male senior colleagues 
than had their male peers. Women with male advisors reported that their male advisors 
had ignored them. However, the women with women advisors left science at a higher 
rate. It was thought that women become discouraged when they get to observe the 
difficulty of being a woman in science.
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For women to enter and succeed in non-traditional science and engineering 
careers which are seen as abnormal for their sex, women may need to receive one-on- 
one advice, encouragement and support To be effective, this empowering support 
which we call ‘mentoring’ may need to come not from the extraordinarily few women 
role models who are seen as exceptions, but from the majority who are in power and 
have credibility as being normal for that career, -the men.
Byrne’s research has not accepted widely held but unproven role model claims 
which may have done little to facilitate and may, in fact have impeded female 
advancement Rather, her research challenged these widely held assumptions and found 
that both same and other-sex mentoring, not same-sex role modelling, can advance 
women in non-traditional careers.
Mentoring, given Byrne’s view, becomes crucial to the career advancement of 
women. It may be argued that mentoring can make the difference between success or 
failure at entry, continuation, or advancement stages of career. And, since men are the 
majority and are seen as the norm in science and engineering careers in higher 
education, their advice and counsel is seen as coming from an authority, someone in 
power who has credibility.
Discussion
Super’s (1990) Life Span Theory says that difference (success or failure) in 
career advancement can be associated with work role commitment According to Super, 
some people are not as interested in work; their interests are primarily in other roles.
ti  _
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Therefore, they do not advance in their careers as readily as someone whose main focus 
is work.
Hoy and Miskel (1987) also associate career advancement with work role 
commitment. They discuss the importance of central life interests to career 
advancement, and they say that "for educators to have central life interests within the 
work setting, the situation must yield extensive unimpeded opportunities for rewards" 
(p. 406-407).
If women have not had high central life interests within a work setting in higher 
education, it may be because that work setting has not yielded unimpeded opportunities 
for their advancement Higher education (and science and engineering within higher 
education) has been predominantly composed of males. Without some mechanism like 
mentoring, it probably would be difficult for women to see entering and advancing in 
science and engineering careers as a possibility.
Universities have had to meet affirmative action requirements and recruit women 
and minorities for faculty positions according to EEO guidelines. However, once hired, 
most new faculty, regardless of race or gender, are expected "to hit the ground running" 
(Whitt, 1991), and they have been left on their own, to "sink or swim" (Shepherd, 
1993). This has been a standard practice in higher education. Significant effort is put 
into faculty recruitment, but usually little or no effort is put into retention. Just as 
coursework in science has been used to separate the men from the boys (and women), 
so has the promotion and tenure process.
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This academic tradition may be a factor in pipeline failure. When the first or 
only woman or minority faculty member is not tenured and not retained, whether 
intended or not, this may send a discouraging message to students in the pipeline that 
those faculty somehow did not fit in or belong. Putting effort into faculty retention 
would be a break with tradition, one which could send a different and more encouraging 
message to students regarding the value associated with those faculty, and the possibility 
of the students’ own future success in a non-traditional higher education career.
In higher education, especially in engineering and the sciences, competition and 
fairness are important rules of the male academic game (Boice, 1993). There is 
competition for scarce research funding, competition for publication in the journals, 
competition for teaching awards, leading to competition for tenure. The first women 
faculty in physics, petroleum engineering or soil science, if unfamiliar or uncomfortable 
with traditionally masculine forms of academic competition for grants or publication, 
may find it difficult to survive without considerable tangible and intangible start-up 
support (Coats, 1989; Gilligan, 1979; Halpem, 1992; and Shepherd, 1993). Women 
faculty say they care more about cooperation and affiliation than competition (Boice,
1993), and successful women faculty have stressed the importance of a supportive 
institutional environment (Davis & Astin, 1990). According to Boice (1993), 
"Exemplary [successful] women faculty came to campus with social network and 
mentoring in place. These new hires recognized that success had been prearranged for 
them" (p. 77).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
43
It is common practice in higher education, especially in engineering and the 
sciences, that new faculty (especially women and minorities) are treated "no differently." 
They succeed or fail based on their ability to compete successfully. This is the policy 
"to be fair," and to avoid having new faculty resented by the other faculty with whom 
they must compete. However, the higher education environment in the physical sciences 
and engineering is composed predominantly of males. It has been argued that to support 
the first women and minorities "no differently," in a traditionally male environment, is 
to treat them quite differently (Mcllwee, 1992).
Women and minority faculty members in science and engineering report that they 
are being treated differently, and not in a supportive way (Gainen and Boice, 1993). As 
a minority, they are frequently asked to serve on more committees than average (to be 
the desired or required minority member representative, and provide minority input), or 
recruit students, or teach special classes, advise student groups, serve as a role model 
and mentor, or to attend and give presentations at public events. If they decline to do 
some of these things, they risk being characterized as uncooperative or unwilling to 
contribute to the goals of the department or college. When they allow themselves to be 
used in this way, female faculty spread themselves thin and jeopardize their own 
professional credibility and chances for tenure.
O’Toole (1991) has reported that women in higher education find their 
institutions to be more supportive of women when there are fewer women in leadership 
positions. Male administrators in universities with token women administrators may 
think that having one very visible woman in administration satisfies the need for
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affirmative action university-wide. These beliefs may actually work against women who 
work at non-administrative levels in the institution. To compound the problem, token 
women in administration are more likely to adopt the stereotypical beliefs of the 
dominant group (Kanter, 1977), and they may begin to believe other women are not as 
qualified as men.
Critical Career Incidents
Cole and Singer (1991) have identified negative and positive career incidents or 
influences as "kicks." The kicks, and the individual’s reaction to the kicks, can 
accumulate over time and contribute to, or detract from, the individual’s commitment 
to a career. A negative kick from within the environment can be compensated for with 
a positive reaction by the individual, or made worse with a negative reaction by the 
individual. When a woman scientist is told by a male colleague that women are not 
good scientists, then that would be a negative "kick." If the woman responds to the kick 
by becoming discouraged and less committed, and this negatively impacts her research 
and career, then that would be a negative reaction to a negative kick. If the woman 
were to respond to her male colleague’s comment by becoming more determined and 
committed, and doing the research which promotes her career, then that would be a 
positive reaction to a negative kick.
Boice (1993) also discusses the importance of negative career experiences, as 
crucial turning points and marker events, which can impact upon a woman’s academic 
career early on and have a lasting detrimental impact If a new woman faculty member 
feels isolated because her faculty colleagues act distant and are not helpful, her
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satisfaction and productivity can be negatively impacted upon (Corcoran and Clark, 
1984; Clark and Corcoran, 1986). Whitt (1991) points out that new faculty members 
enter their academic positions "with much role- and setting-related anxiety,...and that 
their early experiences have a critical impact on their future careers" (p. 180).
One of the faculty women interviewed for this study reported that she had a 
"terrible first semester." She felt intimidated when she arrived at the university, and she 
experienced excessive pressure immediately due to something her department chair had 
done. The department chair had called the three new faculty members into his office 
together, for them to discuss their research plans and expected results. She thought he 
had established a competition between the new faculty members by doing that. Their 
being in competition made it impossible for them to cooperate or be supportive of each 
other, right from the start. As a result, she felt isolated and she thought her teaching 
had suffered because of this. She had not done as well as she otherwise could have 
during her first semester at the university.
This is an example of an incident (the research meeting) that a woman faculty 
member reported as having caused her to experience undue stress. The stress adversely 
affected her first semester of teaching. Even though this woman thought the department 
chair’s establishment of the competition had been inadvertent, her reaction to the event 
had produced a negative consequence early in her faculty career. The woman faculty 
member had not realized at the time that her being in competition with the other new 
faculty had produced as much stress as it had, causing her first semester to not go well.
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Her awareness of this had not occurred until later in her career, when she had reflected 
upon what had happened to her as a new faculty member.
She also recalled that after her first semester, the stress was greatly relieved 
when, during her performance review and in private conversations, the department chair 
talked to her about teaching. He made helpful suggestions and told her it was okay to 
"mess up," and he told her "not to over-react, but to just keep working at it in the 
future."
For this woman, a negative incident produced two negative career consequences. 
She did not do well teaching her first semester, and she was not able to cooperate with 
the other new faculty in the department for the support she needed early in her career. 
This situation was improved by the department chair’s subsequent mentoring, which 
relieved her stress.
This incident experienced by the woman faculty member is consistent with 
Super’s concept of "conflict," which can lead to withdrawal in career. If the stress had 
continued, it could have caused this woman to be unsuccessful at teaching. Without the 
mentoring she received, which relieved the stress she was experiencing, this woman 
might have begun to reconsider her participation in a faculty career in higher education. 
Luckily, in her case, there was mentoring to counteract the impact of the negative 
incident and her reaction, which could have diverted her from a faculty career. This 
negative incident was reported to be a powerful factor which impacted upon this 
woman’s work role commitment, and caused her to question her non-traditional career.
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Interviews were conducted with two female administrators at another university. 
Both women administrators reported that they had been sponsored and supported by 
male administrators who had sought them out and encouraged them to move into senior 
administrative positions at the university. The empowering male mentoring for these 
two women were positive career incidents, or kicks, which made it possible for them 
to advance successfully into non-tradidonal academic careers in higher education 
administration.
These are just three examples of the reported incidents, or "kicks," which have 
impacted upon the careers of the women faculty in this study. Whether the incident is 
positive or negative, and the woman’s reaction is positive or negative, appears to 
influence career advancement Although the women faculty were able to recall these 
incidents, it does not appear (from their reports) that they have the ability to recognize 
an incident as it occurs, or, that they are able to control their positive or negative 
response to these incidents.
iz  _
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CHAPTER 3 
METHOD
Research Design
A survey/questionnaire, entitled "Women Faculty Career Advancement Study" 
(see Appendix), was used to collect academic discipline information, to measure career 
commitment, to identify mentors, to measure the amount of mentoring received, and to 
obtain additional data from women faculty. This instrument was mailed to 93 eligible 
women faculty at 3 public research universities, and a total of 66 completed surveys 
were returned by tenure track faculty respondents. These questionnaires were read, the 
imbedded measurement instruments for central life interests in work role and mentoring 
were scored for each respondent, and the data were summarized for testing. One and 
two-way analyses of variance (ANOVAs) (Hinkle, 1988, p. 329 & 399) were used to 
test the two primary hypotheses to determine the main effects for academic discipline 
and mentoring on career commitment, and the interaction between mentoring and 
academic discipline.
In auxiliary analyses, nonparametric chi-square tests of homogeneity (Hinkle, 
1988, p. 562) were used to determine if science or engineering (S&E) and non-science 
or engineering (non-S&E) respondents differed in their opinions regarding opportunities 
for advancement, departmental support or competitiveness, the number of positive versus 
negative critical incidents they recalled, or their work related concerns. The chi-square 
test was also used for analyses of responses to survey items concerning whether reported 
critical career incidents involved more males or females.
48
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Table 3.1 summarizes the primary hypotheses for this study and the measures 
and variables used in the analyses of these hypotheses:
Table 3.1. Primary Hypotheses, Measures, and Analyses Summary
Hypothesis Measures Analysis
1. Women faculty in 
science or engineering 
disciplines where women 
are a minority will score 
significantly higher on a 
m easure o f career 
commitment than women 
faculty in non-science or 
engineering disciplines 
which have a critical mass 
of women faculty.
la . Science  or 
engineering disciplines: 
Survey instrument in 
which each respondent 
lists department and 
college of academic 
employment and identifies 
the number of male and 
female faculty.
1. Analysis of variance: 
Independent variable is 
academic discipline; 
dependent variable is 
career commitment
lb. Career Commitment: 
Score on the Central Life 
Interests in Work Role 
measurement instrument.
2. Women faculty who 
have been mentored will 
have more career  
commitment than women 
faculty who have not been 
mentored.
2a. Mentoring: Score on 
m e n to r in g  s u rv e y  
instrument
2. Analysis of variance: 
Independent variable is 
mentoring; dependent 
variable is career 
commitment
2b. Career Commitment: 
Score on the Central Life 
Interests in Work Role 
measurement instrument
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These primary hypotheses were tested:
1. Women faculty in science or engineering disciplines where women are a 
minority will score significantly higher on a measure of career commitment than 
women faculty in non-science or engineering disciplines which have a critical 
mass of women faculty.
Women are underrepresented on U.S. science and engineering faculties. The 
typical U.S. science and engineering faculty was 82.5% male in 1989 (National Research 
Council, 1991). Historically, there has never been a critical mass of women faculty in 
these disciplines. Byrne (1993) and others have identified a critical mass as important 
to the career advancement of women in non-traditional academic disciplines. Without 
this important critical mass in science and engineering, women faculty in these 
disciplines might be expected to have lower career commitment scores than women 
faculty in non-science and non-engineering academic disciplines where women represent 
a majority. However, to have aspired to and achieved such unusual careers in science 
and engineering disciplines where they are a minority, the women faculty in these non- 
traditional disciplines are expected to have significantly higher career commitment 
scores than women faculty who are in the majority in non-science and non-engineering 
academic disciplines.
Analysis of variance was used to study the main effect of academic discipline 
on career commitment The independent variable of academic discipline was 
categorized as science or engineering (S&E) and non-science or engineering (non-S&E).
ii
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The dependent variable was faculty career commitment, as measured by scores on a 
career commitment measurement instrument.
2. Women faculty who have been mentored will score significantly higher on 
a measure of career commitment than women faculty who have not been 
mentored.
As outlined in the literature review, Super, Byrne, and others have identified 
mentoring or sponsorship by key figures as an important factor in the career 
advancement of women, especially in non-traditional academic disciplines. A belief in 
the need for same sex role models and mentors may have discouraged men from 
mentoring women in science and engineering disciplines. Without a critical mass, 
women faculty in the science and engineering disciplines may be at a disadvantage and 
have fewer opportunities for mentoring, from men or women. Women faculty who have 
received more mentoring are expected to have more career commitment than women 
faculty who have received less mentoring. However, it is suspected that women faculty 
in science or engineering may have even more career commitment, in spite of their 
having fewer opportunities for same sex mentoring.
Analysis of variance was used to determine whether women faculty in science 
or engineering and non-science or engineering academic disciplines differ significantly 
among themselves on mentoring and career commitment. The independent variable was 
degree of mentoring—more mentored or less mentored. The dependent variable was 
faculty career commitment, as measured by scores on a career commitment measurement 
instrument.
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Table 3.2 summarizes the secondary hypotheses for this study and the measures 
and variables used in the analyses of these hypotheses:
Table 3.2. Secondary Hypotheses, Measures, and Analyses Summary
Hypothesis Measures Analysis
3. There is no difference 
in the career commitment 
of women faculty who 
have been mentored by 
men or by women.
3a. Males or females 
associated with mentoring: 
Survey instrument in 
which each respondent 
identifies mentoring 
received and the gender of 
mentors.
3 . A N O V A : 
Independent variable is 
mentoring and gender of 
mentor; dependent 
variable is career 
commitment
3b. Career commitment: 
Score on the Central Life 
Interests in Work Role 
measurement instrument
4. There is no difference 
between women faculty in 
science or engineering and 
women in non-science or 
engineering concerning 
the competitiveness or 
supportiveness of their 
departments.
4a . S c ience  or 
engineering disciplines: 
Survey instrument in 
which each respondent 
identifies department of 
academic employment
4. Chi-square test of 
homogeneity: Groups are 
academic departments 
(S&E or non-S&E); 
nominal variable is 
d e p a r t m e n t a l  
competit iveness or 
supportiveness.
4b. Competitiveness or 
supportiveness: Responses 
on survey instrument
(table con’d.)
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Hypothesis Measures Analysis
5. There is no difference 
between women faculty in 
science or engineering and 
women faculty in non­
science or engineering 
disciplines concerning the 
o p p o r t u n i t i e s  f o r  
advancement in their 
academic departments.
5a . Science  or 
engineering disciplines: 
Survey instrument in 
which each respondent 
identifies department of 
academic employment
5. Chi-square test of 
homogeneity: Groups are 
academic departments 
(S&E or non-S&E); 
nominal variable is 
o p p o r t u n i t y  f o r  
advancement5b. Opportunities for 
Advancement Response 
on survey instrument
6. There is no difference 
between women faculty in 
science or engineering and 
women faculty in non­
science or engineering 
disciplines concerning 
their reports of positive or 
negative critical career 
incidents.
6 a . Science  or 
engineering disciplines: 
Survey instrument in 
which each respondent 
identifies department of 
academic employment
6. Chi-square test of 
homogeneity: Groups are 
academic departments 
(S&E or non-S&E); 
nominal variable is 
positive or negative 
critical career incidents 
reported by women 
faculty.
6b. Critical Career 
Incidents: Survey 
instrument in which 
respondents recall and 
describe a positive or 
negative career incident
(table con’d.)
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Hypothesis Measures Analysis
7. There is no difference 
in the number of positive 
or negative critical career 
incidents women faculty 
rep o r t  they  have 
experienced with males or 
with females.
7a. Critical Career 
Incidents: Survey 
instrument in which 
respondents recall and 
describe a positive or 
negative career incident
7. Chi-square test of 
homogeneity: Groups are 
males or females  
associated with critical 
career incidents; nominal 
variable is positive or 
negative career incidents 
reported by women 
faculty.
7b. Males or Females 
associated with Critical 
Career Incidents: Survey 
instrument responses 
describing incidents.
8. There is no difference 
between women faculty in 
science or engineering and 
women faculty in non­
science or engineering 
disciplines concerning 
what they report they 
would like to change 
about their work.
8a. Science or engineering 
disciplines: Survey 
instrument in which each 
respondent identifies 
department of academic 
employment
8. Chi-square test of 
homogeneity: Groups are 
academic departments 
(S&E or non-S&E); 
nominal variable is what 
women faculty report they 
would like to change 
about their work.
8b. Change at work: 
Survey instrument in 
which respondents tell 
what they would like to 
change about their jobs.
ia _
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The following secondary hypotheses were tested:
3. There is no difference in the career commitment of women faculty who have 
been mentored by men or by women.
The faculty of higher education is predominantly male. This would make males 
more numerically available to serve as mentors for women faculty. It might be expected 
that women in science or engineering would have to rely more on male faculty for their 
mentoring, or that women in non-science or engineering disciplines would have more 
opportunities for mentoring from females. However, since mentoring can come from 
within the department, outside the department, or even outside the university, no 
differences in the career commitment of women faculty by the gender of their mentors 
is expected.
4. There is no difference between women faculty in science or engineering and 
women faculty in non-science or engineering disciplines concerning the 
competitiveness or supportiveness they report within their academic departments. 
It may be that academic disciplines where women are in the majority are more
supportive environments for women. Arguments for the importance of a critical mass 
would imply this. The physical sciences and engineering are thought to be more 
competitive and less supportive disciplinary environments for women because they have 
been predominantly male. However, women who work as faculty at a university are 
working for the same employer whether they are in a science or engineering department 
or a non-science or engineering department It could be argued that their working 
conditions, even in different academic departments, would be similar enough that there
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would be no discipline differences in the competitiveness or supportiveness they report 
they have experienced.
5. There is no difference between women faculty in science or engineering and 
women faculty in non-science or engineering disciplines concerning the 
opportunities for advancement they report within their academic departments. 
Women continue to be underrepresented as faculty in the physical sciences and
engineering. It may be that women have more opportunities for advancement in the 
academic disciplines where women represent a majority. However, women who work 
as faculty at a university are working for the same employer whether they are in a 
science or engineering department or a non-science or engineering department It could 
be argued that their working conditions, even in different departments, would be similar 
enough that there would be no differences in their opportunities for advancement in 
different academic disciplines.
6. There is no difference between women faculty in science or engineering and 
women faculty in non-science or engineering disciplines concerning their reports 
of positive or negative critical career incidents.
Women are a minority as faculty in the physical science and engineering 
disciplines. As a minority, it might be expected that the incidents these women report 
in connection with their careers would reveal that they have experienced more 
difficulties than women in disciplines which already have a critical mass of women 
faculty. It might also be expected that critical career incidents reported by women in 
predominantly female academic disciplines would reflect less difficulties. However,
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women who work as faculty at a university are working in essentially the same higher 
education career, whether they are in a science or engineering department or a non­
science or engineering department It could be argued that their experiences, even in 
different departments, would be similar enough that there would be no differences in 
their critical career incidents.
7. There is no difference in the number of positive or negative critical career 
incidents women faculty report they have experienced with males or with 
females.
There are more males in the physical science and engineering disciplines. It 
might be expected that women faculty who report both positive and negative critical 
career incidents in those disciplines would associate those incidents more with the 
majority males. It might also be expected that women faculty who report both positive 
and negative critical career incidents in predominantly female academic disciplines 
would associate those incidents more with the majority females. Due to their shared 
university environment, no differences in reported positive versus negative critical career 
incidents, with males versus females, is expected.
8. There is no difference between women faculty in science or engineering and 
women faculty in non-science or engineering disciplines concerning what they 
report they would like to change about their work.
Women are underrepresented as faculty in science and engineering, so it might 
be argued that those disciplines are different, and perhaps more difficult, working 
environments for women. However, women who work as faculty at a university are
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working for the same employer whether they are in a science or engineering department 
or a non-science or engineering department. It could be argued that their working 
conditions, even in different academic departments, would be similar enough that there 
would be no discipline-related differences in what they would like to see changed about 
their jobs, if they could. Because of this shared working environment, no differences 
are expected.
Variables
The terms and constructs used as variables in this study were identified in 
Chapter 1, and their meanings, for testing purposes, emerged in the following ways:
Academic Discipline - Academic discipline is categorized as either science and 
engineering (S&E), or non-science and engineering (non-S&E), and this 
variable is constructed from the respondent’s answer to item 4 of the 
survey instrument (see Appendix).
Career Commitment - Career commitment is derived from the respondent’s 
answers to the central life interests (CLI) in work measurement 
instrument, items 17-23 of the survey instrument (see Appendix).
Central Life Interests - Central life interest in work role is derived from the 
respondent’s answers to items 17-23 of the survey instrument (see 
Appendix).
Change - What women faculty identify as wanting to change about their work 
is obtained from the respondents’ answers to item 16 of the survey 
instrument (see Appendix).
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Competitiveness or Suppoitiveness - The competitiveness or supportiveness of 
the academic department is an evaluation by the respondent reported as 
the answers to items 24 and 25 of the survey instrument (see Appendix).
Critical Career Incidents - A critical career incident is a recalled event reported 
as the answer to item 35 of the survey instrument (see Appendix).
Mentoring - Mentoring received is derived from the respondent’s answers to 
items 27-34 of the survey instrument (see Appendix).
Opportunity for Advancement - Opportunity for advancement is identified by the 
respondent’s answer to item 26 of the survey instrument (see Appendix).
Science or Engineering and Non-science or Engineering - These categorizations 
were constructed from the respondent’s answers to items 4 and 5 of the 
survey instrument (see Appendix).
The primary independent variables for this study were academic discipline 
(science or engineering and non-science or engineering), and mentoring. The primary 
dependent variable for this study was career commitment as measured by a continuously 
scaled central life interests (CLI) measurement instrument
The central life interests in work role measurement instrument included in the 
survey for this study included the following questions:
My central life interests lie outside of my job at the university.
My main interests in life are closely related to my job in the university.
When I am worried, it is usually about things related to my job.
I believe that other things are more important than my job at the university.
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Most of my energy is directed toward my job.
In talking to Mends, I most like to talk about events related to my job.
My central concerns are job related.
For these CLI questions, the following response categories were used:
1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree.
Sample
A stratified sample was used for this study of tenure track women faculty from
1) traditionally male science and engineering disciplines, and 2) traditionally female 
non-science and engineering academic disciplines in U.S. universities. Byrne (1993) 
identifies physics and engineering as especially non-traditional for women, and to a 
somewhat lesser extent, the disciplines of chemistry, geology, math, and computing, as 
also being non-traditional for women. A sample of 60 women faculty was proposed. 
The sample of 60 would be composed of 30 in non-traditional science or engineering 
departments with no critical mass of women faculty, and 30 in more traditional non­
science and engineering departments with a critical mass of women faculty.
Women have been identified as underrepresented as full-time and tenured faculty 
at public Ph.D. granting universities (Farley, 1990; Touchton, 1991). Faculty rosters and 
directories from three public Ph.D. granting universities were used to identify a sampling 
frame of tenure-track women faculty in non-traditional academic disciplines. Because 
there is a shortage of women faculty in non-traditional disciplines, faculty at three 
universities had to be surveyed in order to guarantee that a minimum sample of 30 
tenure track respondents could be obtained for science and engineering.
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The pool of women science and/or engineering faculty was drawn from Purdue 
University in Indiana (Purdue), the University of Delaware (UD), and Louisiana State 
University in Baton Rouge (LSU). All three institutions are public Ph.D. granting 
universities. At Purdue, where the 1,684 tenure track faculty is 19% female, there were 
just 15 women faculty in engineering in 1996. Because of the different sizes of the 
three universities and the different number of women faculty they employ in science or 
engineering, the potential pool of women science or engineering faculty varied for each 
university. For example, the potential pool of women science or engineering faculty at 
the University of Delaware was approximately 60% of Purdue’s. The potential pool of 
women science or engineering faculty at Louisiana State University was much smaller, 
only about 40% of Purdue’s, and only 2 women were available in the pool of tenure 
track engineering faculty at LSU.
Because of these differences in the number of women science or engineering 
faculty at each university, the sample size drawn from each school is representatively 
proportional. The survey form and cover letter (see Appendix) were sent to 25 women 
science or engineering faculty at Purdue University, 15 at the University of Delaware, 
and 10 at Louisiana State University. Female names were chosen at random from each 
university’s faculty and staff roster, which identified the faculty member’s academic 
department and faculty rank.
The rank and location of each woman faculty in this non-traditional sample was 
identified, and the first mailing to 50 women faculty in these non-traditional disciplines 
was then matched by rank with a second mailing to 50 randomly selected tenure-track
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women faculty in non-science and engineering academic disciplines from the same 
institutions, total n = 100 (Table 3.3).
Table 3.3. Summary of Surveys Mailed
Discipline UD LSU Purdue
S&E 15 10 25
Non-S&E 15 10 25
Totals 30 20 50
One hundred survey forms with cover letters and return envelopes (see
Appendix) were mailed to women faculty at these three universities. Of the one 
hundred potential respondents, four individuals with seemingly female first names in 
engineering departments returned their surveys and identified themselves as being males. 
Three women returned their surveys and reported they had left their faculty positions, 
which made them ineligible to participate (1 @ UD, and 2 @ LSU). There were two 
written declines to participate, and less response overall, from surveys mailed to faculty 
women at the University of Delaware. The lower response rate from the University of 
Delaware was attributed to concerns regarding confidentiality which were expressed 
verbally and in writing by the women faculty at this university.
SL
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After the initial mailing, a second reminder letter was sent From the two 
mailings, a total of 67 survey forms were returned, with only one science and 
engineering response being too incomplete to use, for a total of n = 66 for the sample 
drawn from the three universities.
Of the 100 total surveys mailed, 7 turned out to be ineligible to participate (4 
were males, and 3 women reported leaving their faculty positions). Of the 93 surveys 
mailed to women faculty who were eligible to participate in the study, 66 were returned 
completed, for a completion rate of approximately 71%. Borg and Gall (1989) 
recommend at least 20 subjects in each subgroup to be analyzed in educational survey 
research. This sample, which has 32 in science or engineering and 34 in non-science 
or engineering, exceeds that guideline. The summaries of the survey responses by 
institution are presented in Tables 3.4, 3.5, and 3.6.
Table 3.4. Summary of Survey Responses
Discipline UD LSU Purdue Totals
S&E 7 7 18 (32)
Non-S&E 7 9 18 (34)
Totals 14 16 36 (66)
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Each respondent’s survey response was reviewed to assure that she was either 
in a science or engineering discipline and in the minority there (below a critical mass 
of 30%) as a woman, or that she was in a non-science or engineering discipline and in 
the majority there (above a critical mass of 30%) as a woman. The fact that each 
reported herself to be faculty, tenured or tenure track, and full-time, was also verified 
(Tables 3.5 and 3.6).
Table 3.5. Survey Responses by Discipline and Tenure
Group UD LSU Purdue Totals
S&E, tenured 6 5 10 (21)
S&E, not tenured 1 2 8 (11)
Non-S&E, tenured 6 6 14 (26)
Non-S&E, not tenured 1 3 4 (8)
Totals 14 16 36 (66)
The sizes of the science and engineering departments ranged from a high of 70 
total faculty to a low of 5. The science and engineering women faculty reported 
themselves to be in the minority within their departments (i.e. the only woman out of 
55 departmental faculty, or that they were 2 of 32,1 of 48, etc.), or that they were well
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below a critical mass (4 out of 70, 3 out of 44, etc.)* In this sample, the largest number 
of women faculty in one science or engineering department was reported to be seven, 
in a department which had 60 total faculty. The following academic disciplines were 
represented in the science and engineering sample: aeronautical engineering (1),
biochemistry/chemistry (8), biology/microbiology (3), botany (2), chemical engineering
(1), computer science (5), ecology (1), agricultural economics (1), electrical engineering
(2), food science (1), geology/geoscience (2), mathematics (3), mechanical engineering 
(1), physics (1).
Table 3.6. Survey Responses by Academic Rank
Rank UD LSU Purdue Totals
Full Professor 7 4 8 (19)
Associate Professor 5 7 16 (28)
Assistant Professor 2 5 12 (19)
Totals 14 16 36 (66)
The non-science and engineering departments ranged from a high of 55 total 
faculty to a low of 8. In each case, the women faculty reported that they were in the 
majority (34 out of 35, etc.) or above critical mass (9 out of 24, etc.) as women in their
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departments. The following academic disciplines were represented in the non-science 
and engineering sample: art (1), child development (4), consumer sciences (4),
communication disorders (3), education studies (1), English (5), family studies (4), 
human ecology (4), library science (1), nursing (4), nutrition (1), sociology (1), and 
textiles (1).
Measures
Miskel, Glasnapp, and Hatley (1975) developed a short measurement instrument 
for use in assessing career commitment in educational settings. Their primary or central 
life interests instrument uses a simple idea. A behavior is specified and respondents are 
asked to indicate their agreement or disagreement
Miskel, Glasnapp, and Hatley’s (1975) shortened version of the central life 
interests in work instrument contains the following items:
1) My central life interests lie outside of my job at school.
2) My main interests in life are closely related to my job in the school.
3) When I am worried, it is usually about things related to my job.
4) I believe that other things are more important than my job at school.
5) Most of my energy is directed toward my job.
6) In talking to friends, I most like to talk about events related to my job.
7) My central concerns are job related, (p. 38-54)
Respondents specify whether they strongly agree; agree; disagree; or strongly 
disagree. The CLI in work instrument measures work role orientation with respect to 
each behavior (Dubin and Goldman, 1972). Individuals who are not committed to work 
will have lower central life interests in their jobs (Dubin and Champous, 1977).
Miskel, Glasnapp, and Hatley (1972) evaluated their central life interests research 
instrument for the National Center for Educational Research and Development in
. a
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Washington, D.C., using randomly selected educators in Kansas. In their final report 
to the Office of Education, they reported that the primary/central life interests 
measurement items had high face and content validity, and were evaluated as meeting 
both stability and reliability requirements. Their Primary Life Interests Research 
Instrument evaluation reported a Beta weight of .271, which differed significantly from 
zero @ the .OS level of significance (JFX  = 3.87; df = 1,502).
The women faculty who participated in this study were asked to complete an 
academic career survey instrument entitled, "Women Faculty Career Advancement 
Study" (see Appendix). This survey had an abbreviated Miskel, Glasnapp, and Hatley 
(1975) central life interests in work role measurement instrument embedded within it 
(questions 17-23), to collect career commitment data (Table 3.7).
Table 3.7. Distribution of Commitment Scores
Score Frequency Score Frequency Score Frequency
26 2 21 7 16 3
25 4 20 6 15 2
24 5 19 14 14 1
23 4 18 7
22 6 17 5
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A median split of the central life interests in work role scores was used to 
differentiate those women faculty reporting more work role commitment and those 
women faculty reporting less work role commitment (Table 3.8).
Table 3.8. Median Split of Commitment Scores
More Commitment 
Score Frequency
Less Commitment 
Score Frequency
26 2 19 14
25 4 18 7
24 5 17 5
23 4 16 3
22 6 15 2
21 7 14 1
20 6
n := 34 n = 32
Question 27 was included in the survey to get respondents to recall individuals 
and experiences which could be identified with mentoring. Questions 28-34 were also 
included in the survey to identify mentoring, and these questions had the same response
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categories as those which were used for the central life interests in work measurement 
instrument The distribution of scores for questions 28-34 is reported in Table 3.9.
Table 3.9. Distribution of Mentoring Scores
Score Frequency Score Frequency Score Frequency
28 3 23 1 18 8
27 1 22 3 17 3
26 5 21 10 15 4
25 5 20 10 13 2
24 3 19 7 12 1
A median split of the mentoring response scores was used to determine which 
respondents had been mentored more and which had been mentored less. In addition, 
a tripartite split of the mentoring scores was used in order to differentiate those women 
faculty reporting the most mentoring from those who reported the least mentoring (see 
Table 3.10).
Each respondent was asked about the competitive versus supportive working 
environment within her department (questions 24 and 25). And each was asked to 
assess whether her academic department provided opportunities for her own career 
advancement (question 26). Hoy and Miskel (1987) report that the opportunity for
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advancement is a factor important to career commitment Each respondent was also 
asked to reflect on, identify, and describe a critical incident pertinent to her own career 
experience (question 35).
Table 3.10. Tripartite Split of Mentoring Scores
Most Mentored Moderately Mentored Least Mentored
Score Frequency Score Frequency Score Frequency
28 3 18 8
27 1 22 3 17 3
26 5 21 10 15 4
25 5 20 10 13 2
24 3 19 7 12 1
23 1
n = 18 n = 30 n = 18
Data Analyses
For the primary hypotheses, analyses of variance (ANOVAs) were used to 
determine if there were significant differences in the career commitment of women 
faculty in science and engineering and those in non-science and engineering academic
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disciplines (hypothesis 1), and between women faculty who have been mentored more 
and those who have been mentored less (hypothesis 2).
For the secondary hypotheses, ANOVA was used to determine if there was a 
significant difference in the career commitment of women faculty who had been 
mentored by men or women (hypothesis 3). Chi-square tests of homogeneity were used 
to determine if there were differences in the reports by women faculty in science or 
engineering and non-science or engineering disciplines regarding the competitiveness or 
supportiveness of their departments (hypothesis 4), their opportunities for advancement 
(hypothesis 5), their reports of positive or negative critical career incidents (hypothesis
6) with men or women (hypothesis 7), or what they would change about their jobs if 
they could (hypothesis 8).
Interviews were conducted with eight tenure track faculty women, to identify the 
factors and language which women faculty associate with mentoring for career 
advancement These women faculty were asked to reflect on whether or not they could 
recall someone who had been helpful to them in their academic career. The women 
faculty identified those who had been helpful or supportive during their high school, 
undergraduate, graduate, or faculty experience. They were asked to specify what this 
person, or persons, said or did that was helpful to their career in academia. The results 
of these interviews are reported in Chapter 4.
Information and language obtained from interviews and literature review were 
used to develop the mentoring and mentor identification questions used in the survey 
instrument, items 27-34 (see Appendix).
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CHAPTER 4 
RESEARCH FINDINGS
Primary Analyses
The causal-comparative method was used in this study to compare samples of 
two groups that are categorically different on the critical variable of academic discipline, 
but otherwise homogeneous. Women faculty in the disciplines of science or engineering 
have been compared with women faculty in disciplines which are considered to be more 
traditional for females (Le. nursing, home economics, etc.) drawn from the same 
academic population. This comparison was used to study the effects of natural 
variations and to identify possible contributors to the underrepresentation of women 
faculty in science and engineering disciplines. Complex effects such as the promotion 
and tenure of women faculty within higher education are surely determined by a 
multiplicity of factors. Therefore, secondary hypotheses were also tested to identify 
additional variables with which to compare and contrast the study groups.
The primary hypotheses for this study attempt to identify the influence of the 
independent variables of academic discipline and mentoring on the dependent variable, 
the career commitment of women faculty. Two-way Analysis of Variance (ANOVA) 
was used to determine if there is any interaction between discipline and mentoring 
which may affect career commitment As noted in the following summary table, this 
analysis of faculty career commitment found only academic discipline to be a significant 
variable. Mentoring was not found to be significant in this analysis, and no interaction 
was found between academic discipline and mentoring.
72
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Table 4.1. Summary ANOVA, Central Life Interests in Work Role Scores of 
Women Faculty by Academic Discipline and Mentoring
Source SS df MS F Significance
Discipline 38.5 1 38.5 4.8 .03
Mentoring 4.9 1 4.9 0.6 .45
Interaction 0.8 1 0.8 0.1 .75
Within 493.6 62 8.0
Total 537.8 65
Results for hypothesis:
1. Women faculty in science or engineering disciplines where women are 
a minority will score significantly higher on a measure of career 
commitment than women faculty in non-science or engineering 
disciplines which have a critical mass of women faculty.
Each respondent was asked to identify her department of employment (question
4) and to report the number of male and female faculty employed within the department 
(question 5). Responses on the survey instrument were used to determine whether or 
not that woman could be categorized as employed within a science or engineering 
discipline where women faculty are a minority. The Central Life Interests in Work Role 
scores (questions 17-23) of the women in science or engineering were then compared
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to the Central Life Interests in Work Role scores of women in non-science or 
engineering departments with a critical mass of women faculty.
Women respondents working in science or engineering departments, without a 
critical mass of women faculty, scored higher on this measure of career commitment 
than women faculty working in the non-science or engineering departments which had 
a critical mass of women faculty (Table 4.2).
Table 4.2. Central Life Interests in 
Academic Discipline
Work Role Scores of Women Faculty by
Academic Discipline N Mean Score SD
Science or Engineering 32 21.0 3.2
(w/o critical mass of women)
Non-science or Engineering 34 19.4 2.4
(w/ critical mass of women)
These results indicate there is empirical support for hypothesis 1. The null 
hypothesis of no difference in the career commitment of women faculty in science or 
engineering and women faculty in non-science or engineering is rejected at the 
probability < .05 level of significance. Table 4.3 shows that women faculty in science 
or engineering had significantly higher career commitment (central life interests in work 
role) scores.
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Table 4.3. Summary ANOVA, Central Life Interests in Work Role Scores of 
Women Faculty by Academic Discipline
Source SS df MS F Significance
Between 38.5 1 38.5 4.9 .03
Within 499.3 64 7.8
Total 537.8 65
Results for hypothesis:
2. Women faculty who have been mentored will have more career 
commitment than women faculty who have not been mentored.
In the survey, each respondent was asked to identify a mentor (question 27) and 
to identify other people who had been helpful to her career (questions 28-34). The 
information given by the respondents was scored, and the respondents’ scores were 
median split to identify the respondents as reporting more mentoring or less mentoring. 
The career commitment scores of women who reported they were mentored more was 
then compared to the career commitment scores of women who reported they were 
mentored less.
Women respondents who reported that they had been more mentored scored only 
slightly higher on this measure of career commitment than women respondents who 
reported they had been less mentored (Table 4.4).
it1 _
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Table 4.4. Central Life Interests in Work Scores of Women Faculty by Mentoring, 
Using a Median Split
Mentored N Mean Score SD
More 33 20.5 2.5
Less 33 19.9 3.2
The following ANOVA shows this difference was not statistically significant
Table 4.5. Summary ANOVA, Central Life Interests in Work Role Scores of 
Women Faculty by Mentoring, Using Median Split
Source SS df MS F Significance
Between 4.9 1 4.9 .6 0.45
Within 532.9 64 8.3
Total 537.8 65
In an additional exploratory attempt to find some difference in career 
commitment which could be attributed to mentoring, the respondents’ scores were also 
tripartite split (see Table 3.10) to identify respondents reporting the most mentoring, or
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the least mentoring. The career commitment of women who reported they were 
mentored the most was then compared to the career commitment of women who 
reported they were mentored the least (Table 4.6).
Table 4.6. Central Life Interests in Work Scores of Women Faculty by Mentoring, 
Using the Upper and Lower Portions of a Tripartite Split
Mentored N Mean Score SD
Most 18 20.3 2.1
Least 18 19.8 3.3
Analysis of commitment scores using the tripartite split is shown in Table 4.7.
Table 4.7. Summary ANOVA, Central Life Interests in Work Role Scores of 
Women Faculty by Mentoring, Using Tripartite Split
Source SS df MS F Significance
Between 1.8 1 1.8 0.2 0.63
Within 260.1 34 7.7
Total 261.9 35
f
i  _
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Women respondents who reported that they had been mentored the most did not 
score significantly higher on this measure of career commitment than women 
respondents who reported they had been mentored the least
The hypothesis that women who have been mentored will have more career 
commitment was still rejected.
In survey questions 28-32, respondents were asked to evaluate how helpful 
different categories of people had been to their careers. The average scores for each 
category were calculated to identify sources of support and any differences between 
women in science or engineering and women faculty in non-science or engineering 
departments (Table 4.8).
Table 4.8. Ranking of Helpful People by Category and Academic Discipline
Helpful People Mean Score: S&E non-S&E
Family, Friends or Peers 3.4 3.4
Teachers or Supervisors 3.1 3.2
Academics Outside This University 3.0 3.0
Within My Department 2.8 2.7
In University, Outside My Department 2.5 2.5
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There were no significant differences between women in science or engineering 
and women in non-science or engineering departments in the ranking of these categories 
of people who had been helpful to their careers. Both the science or engineering and 
non-science or engineering faculty women responded with the highest scores for family, 
friends or peers as being the most supportive of their careers, and with the lowest scores 
for people within their university but outside their department as being the least helpful.
In survey questions 33 and 34, respondents were asked about how women and 
men had advised or encouraged, and been supportive of their careers. The average 
scores for each were calculated to identify any differences between women in science 
or engineering and women faculty in non-science or engineering departments (Table 
4.9).
Table 4.9. Ranking of Supportive People by Gender and Academic Discipline
Supportive People Mean Score: S&E non-S&E
Males 3.1 3.0
Females 2.6 3.0
Women in science or engineering had higher scores for support received from 
men. Women faculty in non-science or engineering scored men and women as equally 
supportive.
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On the survey instrument, there were seven questions (28-34) dealing with the 
identification of categories of people who had been helpful or supportive of the careers 
of the women faculty respondents. As noted previously, there was no difference in the 
ranking of mean scores for these seven categories of helpful or supportive people 
between the science or engineering faculty women and the non-science or engineering 
faculty women.
Analyses of variance were used to see if there were any significant differences 
in the scores by category between academic disciplines. Only question 33, regarding 
the career support of women by other women, was statistically significant. The women 
faculty were compared using academic discipline as the independent variable and their 
scores for question 33, regarding career support from other women, as the dependent 
variable (Table 4.10).
Table 4.10. Summary
Discipline
ANOVA, Career Support from Women by Academic
Source SS df MS F Significance
Between 2.5 I 2.5 3.3 0.08
Within 49.2 64 .8
Total 51.7 65
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
81
These results indicate there is some empirical support for rejecting a null 
hypothesis of no difference between the career support of women faculty by other 
women, in science or engineering and non-science or engineering academic disciplines. 
However, the rejection of the no difference hypothesis is only marginally supported at 
the probability < .10 level of significance.
Secondary Analyses 
Results for Hypothesis:
3. There is no difference in the career commitment of women faculty who 
have been mentored by men or by women.
The respondents who identified people who had been helpful to their career in 
question 27 were also asked to identify the helpful person’s gender. Men were 
identified as helpful by 34 respondents, and women were identified as helpful by 22 
respondents. Fifteen of the respondents did not identify anyone who had been helpful 
to their career.
As previously noted, the responses to questions 28-34 were scored and median 
split to identify respondents as mentored more or less. The career commitment scores 
of women who reported they were mentored more, by men or women, was then 
compared to the career commitment of women who reported they were mentored less, 
by men or women (Table 4.11). Five respondents, who were all reporting that they had 
been more mentored, identified both a male and a female mentor. For these five cases, 
their individual scores were included in both the male and the female cells of the more 
mentored category.
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Table 4.11. Central Life Interests in Work Role Scores of Women Faculty by 
Mentoring and the Gender of the Mentor Identified
Mentored N Mean Score SD
More, by male 19 20.2 2.3
More, by female 14 20.4 0.5
Less, by male 15 20.9 3.4
Less, by female 8 18.4 2.3
Women respondents who reported that they had been mentored more, and 
identified a female mentor, did not score significantly higher on this measure of career 
commitment than women respondents who reported they had been mentored more and 
identified a male mentor. However, women respondents (n = 23) who reported they had 
been mentored less, and identified a male mentor, had higher career commitment scores 
than women respondents who reported they had been mentored less, and identified a 
female mentor.
The women who reported they had been mentored less were then compared 
using the gender of the mentors they identified as the independent variable and career 
commitment (central life interests in work role) scores as the dependent variable (Table 
4.12).
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Table 4.12. Summary ANOVA, Central Life Interests in Work Role Scores of Less 
Mentored Women Faculty by Gender of Mentor
Source SS df MS F Significance
Between 34.2 1 34.2 3.6 .07
Within 196.8 11 9.4
Total 231.0 22
For hypothesis 3, the null hypothesis of no difference in the career commitment 
of women faculty who are mentored by men or by women, these results indicate there 
is some empirical support for rejecting the null. However, the rejection of the no 
difference hypothesis is only marginally supported at the probability < .10 level of 
significance.
4. There is no difference between women faculty in science or engineering 
and women in non-science or engineering disciplines concerning the 
competitiveness of supportiveness of their departments.
The respondents were asked to evaluate the work environment within their 
departments as being either competitive (question 24) or cooperative and supportive 
(question 25). The reports of competitive or supportive work environments were then 
grouped by academic discipline, to determine if there was any difference in the opinions
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of women faculty regarding the competitiveness or supportiveness of their departments 
(Table 4.13).
Table 4.13. Chi-square Test of Homogeneity by Academic Discipline and 
Departmental Environment
Group Observed Expected
S&E, Competitive 13 11.7
S&E, Supportive 16 17.3
Non-S&E, Competitive 10 11.3
Non-S&E, Supportive 18 16.7
The chi-square computed value (0.5) does not exceed the critical value (3.8). 
No difference was found in the departmental competitiveness or supportiveness reported 
by women faculty in science or engineering and women faculty in non-science or 
engineering academic disciplines.
5. There is no difference between women faculty in science or engineering 
and women faculty in non-science or engineering disciplines concerning 
the opportunities for advancement in their academic departments.
The respondents were asked if their department offered opportunities for them 
to advance and be rewarded for their work (question 26). Their assessment of 
advancement opportunities as positive or negative was then grouped by academic
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discipline, to determine if there was any difference in the opinions of women faculty 
regarding advancement opportunities in their departments (Table 4.14).
Table 4.14. Chi-square Test of Homogeneity 
Advancement Opportunity
by Academic Discipline and
Group Observed Expected
S&E, positive 19 19.6
S&E, negative 12 11.4
Non-S&E, positive 22 21.4
Non-S&E, negative 12 12.6
The chi-square computed value (0.1) does not exceed the critical value (3.8). 
No difference was found in the advancement opportunity reported by women faculty in 
science or engineering and women faculty in non-science or engineering academic 
disciplines.
6. There is no difference between women faculty in science or engineering 
and women faculty in non-science or engineering disciplines concerning 
their reports of positive or negative critical career incidents.
When the women faculty were asked to recall significant experiences from their 
past which had an impact (positive or negative) on their career (question 35), there were
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37 work related critical incidents reported by 36 of the respondents. The positive and 
negative incidents reported were compared by academic discipline (Table 4.15).
Table 4.15. Critical Career Incidents by Academic Discipline
Academic Discipline Positive Incidents Negative Incidents
Science or Engineering 7 8
Non-science or Engineering 8 14
More negative incidents were reported by women faculty in the non-science or 
engineering disciplines. This difference was tested for significance (Table 4.16).
Table 4.16. Chi-square Test of Homogeneity by Discipline and Incident
Group Observed Expected
S&E, positive 7 6.1
S&E, negative 8 8.9
Non-S&E, positive 8 8.9
Non-S&E, negative 14 13.1
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The computed chi-square value for critical incidents by academic discipline (0.4) 
does not exceed the chi-square critical value (3.8). Therefore, hypothesis 6, the null 
hypothesis of no difference was not rejected. The opinions of the science or engineering 
and non-science or engineering women faculty are similar regarding positive and 
negative critical career incidents.
7. There is no difference in the number of positive or negative critical 
incidents women faculty report experiencing with males or with females.
Some critical incident stories identified the gender of the other individual(s) 
involved in the experience. Since these critical incident stories often identified more 
than one person, the number reported in Table 4.17 is larger than that of Tables 4. IS 
and 4.16. Respondents also referred to their experiences with students, the department,
the university, or some other non-gendered group.
Table 4.17. Critical Career Incident References by Gender
Group Positive Negative
Males 8 19
Females 5 2
Non-gendered 7 9
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Males were more often referred to as not being helpful, and associated with 
negative career experiences. Females were more often referred to as being helpful, and 
associated with positive career experiences. Non-gendered references were about 
equally split between positive and negative career experiences.
Table 4.18. Chi-square Test of Homogeneity by Gender and Critical Incidents 
Group Observed Expected
Males, positive 8 10.3
Males, negative 19 16.7
Females, positive 5 2.7
Females, negative 2 4.3
The computed chi-square value (4.1) exceeds the chi-square critical value (3.8). 
Therefore, hypothesis 7, the null hypothesis of no difference was rejected. The critical 
career incidents experienced by women faculty with males and females are not the same. 
Significantly more of the experiences they reported as being negative and not helpful 
to their careers were identified with males.
8. There is no difference between women faculty in science or engineering 
and women faculty in non-science or engineering disciplines concerning 
what they report they would like to change about their work.
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To identify work related concerns, respondents were asked question 16, "If you 
could change only one thing about your job, to make it better for you as a woman, what 
would it be?" There were 27 S&E responses and 31 non-S&E responses, as shown in 
Table 4.19.
Table 4.19. Summary of Work Related Concerns by Academic Discipline
Response
1. More acceptance or respect
2. More women (or men) faculty
3. Fair or more compensation
4. More travel/research support
5. Administrator/colleague problem
6. Reduced teaching or work load
7. Flex appointment or summer off
8. Replace tenure w/ contracts
9. Childcare on-campus
10. Jobs for career spouses
11. Publishing assistance
12. Other
Number reported in S&E Non-S&E
9 2
7 1
0 7
1 5
0 5
2 3
2 1
2 0
2 0
1 1
0 2
1 4
. i
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For women faculty in science or engineering, the most frequent responses to this 
open-ended question were the need for more acceptance or respect, and more women 
faculty. For the non-science or engineering women faculty, the most frequently given 
responses were regarding the need for more compensation, the need for funding for 
travel or research, and comments about problems with administrators and/or colleagues.
To identify any significant response differences by academic discipline, the 
concerns of these women faculty were grouped. Responses I and 2 were combined as 
category I, relating to acceptance and respect Responses 3,4 and 5 were combined as 
category 2, relating to economic issues and problems with people. The remaining 
responses were combined as category 3, for other concerns (Table 4.20).
Table 4.20. Chi-square Test of Homogeneity for Concerns by Academic Discipline
Group Observed Expected
S&E, category 1 16 8.7
S&E, category 2 1 8.3
S&E, category 3 10 9.8
Non-S&E, category 1 3 10.3
Non-S&E, category 2 17 9.7
Non-S&E, category 3 11 11.2
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The computed chi-square value (23.0) exceeds the chi-square critical value (6.0). 
Significandy more of the women faculty in science or engineering have concerns in 
category 1 regarding their acceptance or respect, and significantly more of the non­
science or engineering faculty women have concerns in category 2 regarding economic 
issues and their problems with other people. These results suggest that the academic 
disciplines are not the same, and the women working in science or engineering 
departments have different concerns than the women faculty who work in non-science 
or engineering departments.
Hypothesis 8, the null hypothesis of no difference was rejected. The work 
related concerns of women faculty in science or engineering and the work related 
concerns of women faculty in the non-science or engineering academic disciplines are 
not the same.
Interviews
Eight tenure-track women faculty from the three universities were interviewed. 
Four of the women were in departments where women had achieved a critical mass 
(more traditional disciplines for women), and four were in departments where women 
had not yet achieved a critical mass (non-traditional disciplines for women).
The women were asked to identify people who had been helpful to their careers 
when they were an undergraduate, in graduate school, or as a faculty member. The 
descriptive words the women used for these people were noted, as well as what the 
women said these people had done which was helpful to their careers. Although all of 
the women identified people who had been helpful to their careers, only three of the
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eight women thought that they had actually been mentored. Five of the women thought 
there had been no one individual who had been helpful enough, or had functioned in a 
comprehensive capacity which they associated with the role of a mentor. These five 
women said they did not think they had been mentored.
Table 4.21. Summary of Women Faculty Interviewed
ID# Discipline Helped by Interview Status Current Status
1 Education M & F Assoc. Prof., tenured (same)
2 Education M & F Asst. Prof., untenured Assoc., tenured
3 Home Economics M & F Assoc. Prof., tenured (same)
4 Agriculture M & F Assoc. Prof., tenured Dept Chair
5 Chemistry M & F Asst Prof., untenured Assoc., tenured
6 Criminal Justice M & F Assoc. Prof., tenured Full Prof.
7 Communication M Assoc. Provost tenured (same)
8 Business M Full Prof., tenured Provost
All of the interviewed women identified males who had been helpful to their 
careers, and all of these women expressed a commitment to continuing in their academic 
careers. The women interviewed for this study have maintained (3) or have already 
advanced (5) in their academic careers. The three women who have stayed at the same
s i _
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level had already achieved tenure, so the ability of these eight women to maintain their 
academic careers is assured.
In the interviews, the women identified what people who had been helpful to 
their careers had done that was helpful. Although each woman interviewed could 
identify someone who had done one or more of these helpful things for her since she 
had become a faculty member, a majority (five of the eight) did not think they had been 
mentored. To them, mentoring meant much more than one helpful act, or even a few 
helpful acts. They saw mentors as people who would come to them, offer to take them 
under their wing, and then do the helpful things they identified. Most of the women 
said they knew what mentoring was because they had observed the junior faculty men 
in their departments being mentored by senior faculty men or administrators. They 
reported that nothing comparable was being done for them.
The constant comparative technique advanced by Lincoln and Guba (1985) was 
used to process the data obtained in the interviews. The constant comparative technique 
is a way to identify and categorize units of data.
In this study, units of information were extracted from the notes taken during 
interviews with women faculty. Each helpful or supportive behavior they had identified 
became a unit The individual units were compared to see if they were similar or 
different and categories emerged from these comparisons. When all the units of 
behaviors had been assigned to categories, each category was reviewed until a theme or 
rule emerged, and then it was named. The resulting category sets from this process
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were reviewed again, to be sure the units within each category were homogeneous and 
that the categories themselves were heterogeneous.
This analysis revealed that helpful behaviors or actions identified by the women 
faculty could be grouped into four areas which the women assessed as beneficial to their 
career advancement The four areas of helpful actions or behaviors which emerged were 
identified as ‘supportive,’ ‘skill development’ ‘promotion’ and ‘guidance.’
Supportive: Gave them emotional support accepted them, were
thoughtful and caring, encouraged, believed in them, built their 
confidence, made it okay to make mistakes or even to fail and learn 
from it  helped them to grow, parented, were friends, offered to help, 
complimented them on their work, got them involved in support groups, 
welcomed them when they first arrived, often came to their office, 
invited them to lunch or dinner, helped them to work through personal 
decisions, checked to see how they were doing, were willing to listen, 
the door was always open, met and talked with them, respected them.
Skill Development: Helped develop their skills and taught them new 
skills, instructed, set examples, set standards, modeled successful 
professional behavior, presented projects in manageable pieces instead 
of as big overwhelming jobs, allowed them to work independently, were 
good editors, taught them research and professional skills, gave honest 
and friendly feedback on their work, brain-stormed with them, 
encouraged them to develop their interests and try new things, suggested
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new things to try, gave them release time to write, monitored their 
progress, pushed their thinking, shared work in progress with them, 
involved them in proposals, grants, papers and publication.
Promotion: Nominated and promoted them, helped to get them
promoted, were an advocate for them, wrote glowing letters of 
recommendation, created opportunities for them and pointed out where 
to go next, explained the tenure process in detail, actively intervened on 
their behalf to head off potential problems.
Guidance: Advised, counseled, helped them to work through
professional decisions, told them what did and did not work, discussed 
issues with them, helped them to negotiate the political waters, showed 
them how to relate effectively with colleagues, made sure they were 
involved in meetings and met people important to their work, helped 
them to make contacts, told them who to avoid.
These women faculty were able to identify more actions in the supportive and 
skill development categories which had been helpful to them, but they saw the actions 
in the promotion and guidance categories as being especially important to their career 
advancement
The categories of people who had mentored or been helpful to these women or 
supportive of their careers was also noted. The categories were:
People within the same academic department
Others in the same university, but outside this academic department
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Others in academia, outside this university.
Family, friends, or peers.
Teachers or supervisors.
Women and men.
These categories were used to develop survey questions 28-34, for the identification of 
career support received from others.
In addition, because critical incident stories were recalled by the eight 
interviewed women faculty, question 35 was included in the survey instrument, to get 
respondents to recall and identify critical incident stories pertaining to their careers.
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CHAPTERS 
SUMMARY AND DISCUSSION
Summary of Problem and Method
Although women are well represented and have achieved a critical mass as 
faculty in the traditionally female disciplines of higher education, like nursing and home 
economics, women continue to be underrepresented and have not yet achieved critical 
mass as tenure track and tenured faculty in the physical sciences and engineering. Why 
are women underrepresented as university faculty in the physical sciences and 
engineering? Is there a difference in the career commitment of women faculty in 
different academic disciplines that explains this? Perhaps women in academic 
disciplines which already have a critical mass of women faculty receive more mentoring 
from the other women in their department Does mentoring influence the career 
commitment of women faculty?
Two primary hypotheses were proposed for study:
1. Women faculty in science or engineering disciplines where women are 
a minority will score significantly higher on a measure of career 
commitment than women faculty in non-science or engineering 
disciplines which have a critical mass of women faculty.
2. Women faculty who have been mentored will score significantly higher 
on a measure of career commitment than women faculty who have not 
been mentored.
A survey was mailed to 100 women faculty at three public Ph.D. granting 
universities to collect data on their academic disciplines, career advancement status,
97
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career commitment, and the mentoring they had received. In addition, eight women 
faculty were each interviewed once in-depth to collect data on the mentoring experiences 
of women in higher education.
A career commitment measurement instrument was embedded in the survey 
instrument and a career commitment score was obtained for 66 women faculty. To test 
hypothesis one, analysis of variance (ANOVA) was used to compare the career 
commitment scores of women faculty in science or engineering disciplines with the 
scores of women faculty in non-science or engineering disciplines.
A mentoring measurement instrument was included in the survey instrument and 
a mentoring score was obtained for 66 women faculty. A bi-polar split was used to 
identify the women faculty as being either more mentored, or less mentored. In 
addition, a tripartite split was used to identify the women faculty who had been 
mentored the most, and those who had been mentored the least To test hypothesis two, 
ANOVA was used to compare the career commitment scores of women faculty who 
reported more mentoring with the scores of women faculty who reported less mentoring.
Additional survey instrument data analyses included comparison of the career 
commitment of women faculty by level of mentoring and gender of the mentor, 
comparison of competitiveness or supportiveness of the work environments, comparison 
of the opportunity for advancement within the work environments, an analysis of critical 
incidents, and the identification of factors respondents said they would change to make 
their jobs better.
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Interview data were analyzed and summarized in order to identify and categorize 
behaviors and actions which women respondents said were helpful to their career 
advancement in higher education.
Interpretation of Results
Hypothesis 1: Women faculty in science or engineering disciplines where 
women are a minority will score significantly higher on a measure of career 
commitment than women faculty in non-science or engineering disciplines which have 
a critical mass of women faculty.
This hypothesis was not rejected. In the study, women respondents in science 
and engineering departments, where women faculty are a minority, scored significantly 
higher on the Central Life Interests in Work Role measurement instrument than women 
employed in the academic disciplines where women already represent a majority of the 
faculty. For the non-science or engineering women faculty, a critical mass did not result 
in their having higher work role commitment scores. Conversely, the lack of a critical 
mass in science and engineering did not result in lower career commitment.
Since the literature associates career commitment with perceptions of opportunity 
for rewards, these findings suggest that it is the women faculty in the physical sciences 
and engineering who perceive their careers as being able to yield greater opportunities 
for economic rewards. Though the women in the sciences or engineering most often 
reported a need for more women faculty colleagues, and more acceptance or respect 
within their departments, none of the science or engineering women reported the need 
for more compensation or funding to be an issue. In contrast, the need for fair or more
V
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compensation, or more travel or research funding, were the most often mentioned 
concerns of the non-science or engineering women faculty, who had lower career 
commitment scores.
For the women in this study, higher work role commitment scores were 
associated with the science and engineering disciplines, where there are greater financial 
rewards. Women faculty in the non-science or engineering disciplines, who were more 
concerned about inadequate compensation, or inadequate financing for travel and 
research, did not score as high. This would suggest that economics does play an 
important role in female career commitment. The opportunity for compensation, and 
travel and research funding rewards, can be associated with higher levels of work role 
commitment for women faculty.
Hypotheses 2 & 3: Women faculty who have been mentored will score
significantly higher on a measure of career commitment than women faculty who have 
not been mentored, and, there is no difference in the career commitment of women 
faculty who have been mentored by men or by women.
Hypothesis 2 was rejected. Women faculty who reported that they were more 
mentored did, indeed, have higher career commitment scores, but their scores were not 
significantly higher than the career commitment scores of the women faculty who 
reported that they had been less mentored. Additionally, no interaction was found 
between die variables of academic discipline and mentoring.
When the genders of the reported mentors were identified and career 
commitment scores were compared by academic discipline and the gender of the mentor,
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a difference in scores was observed, but the statistical difference was only marginally 
significant
There was some empirical support for rejecting Hypothesis 3. The women who 
considered themselves to be less mentored, and who identified a woman as having been 
their mentor, had lower work role commitment scores. However, the statistical 
difference in scores was only marginally significant
Senior women faculty and administrators in higher education, who have achieved 
career advancement are often called upon to mentor junior women faculty. In 
departments where there are many junior women and few or only one senior woman 
faculty, the few senior women mentors available in a department or college may not be 
able to keep up with all the mentoring needs of incoming women faculty.
One respondent in this study reported, "I have always been ‘alone’ -always the 
only woman in my classes, in my graduate program, in my faculty department I am 
tired and worn out from being everyone’s role model." Another respondent commented, 
"Because [there are] so few women faculty, I am ‘on call’ for everything. Then I am 
criticized for not spending enough time on research and proposals."
The underrepresentation and overutilization of women in higher education may 
frustrate new women faculty members, who may not get the mentoring which they had 
expected—not just from women in senior level positions, but from anyone. One woman 
wrote, "We have no formal system of mentoring in this department, and certainly no one 
took me on informally. I understand that some of the male Full Professors do this for 
the male Assistant Professors. What a surprise..."
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Women who are in the minority in an academic discipline and paired with other 
women faculty for mentoring, may get the message that they are seen first as women, 
then as colleagues. This may lead the less mentored new faculty member to feel that 
she does not belong, and this might diminish her confidence and career commitment.
Although women have achieved career advancement in higher education, they 
are still below a critical mass as tenured faculty and administrators. It is still men who 
are in the majority as tenured faculty in most academic departments. Since there are 
more senior men than senior women in most academic departments, the men have a 
numerical advantage which makes them more available for the mentoring of junior 
faculty. A junior woman faculty, who may not have expected to be mentored by a 
male, might see the association as a special recognition.
Several of the respondents in this study reported their male advisors’ 
encouragement and belief in their abilities made them feel "respected" and "valued." 
They said their male mentors had been "instrumental" in their decisions to pursue 
academic careers. These women could be identifying this male/female mentoring as an 
acknowledgement of their potential by a senior colleague, someone who has achieved 
professional success and has credibility. When the junior woman faculty considers this 
mentoring to be a "reward" for her potential, then she would see herself as belonging, 
and this could enhance her confidence and career commitment
The women faculty in this study who received more or less mentoring by men, 
or more mentoring by women, were identified as having higher work role commitment 
scores than women faculty who were less mentored by women. The results obtained
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from these respondents suggest that the work role commitment of women faculty may 
be affected by the inadequate mentoring of women, by women. This finding would be 
of interest to senior women faculty and to the departments, colleges, and universities 
which may expect their few senior level women faculty to mentor incoming junior 
women. Having male senior faculty mentor female junior faculty would be easier to 
orchestrate in departments where men are in the majority, and it may produce more 
desirable results, especially where women are underrepresented and the intent is to 
enhance the career commitment of incoming women faculty.
Another interesting finding was that there was no difference between the 
disciplines in the ranking of helpful or supportive groups of people (Tables 4.8 and 4.9). 
Family, friends or peers were considered to be the most helpful, and people at the 
university but outside the department were considered to be the least helpful.
The women faculty in science or engineering gave significantly lower scores to 
the support they had received from other women. This is certainly no surprise, as most 
of the science or engineering women in this study represented the only woman in their 
department. They reported that most of the support for their careers, other than from 
family, friends or peers, had come from teachers, supervisors, other academics, and 
colleagues in their departments, who would be almost entirely male. Due to the male 
composition of the science and engineering disciplines, the possibility of career support 
from other women would be significantly less.
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Hypotheses 4 & 5: There is no difference between women faculty in science or 
engineering and women in non-science or engineering concerning the competitiveness 
or supportiveness of, or opportunity for advancement within, their departments.
Hypotheses 4 and S were not rejected. Respondents in this study were asked to 
evaluate their departmental work environments as competitive or supportive, and to 
assess their own advancement opportunity. There was no significant difference between 
the responses of the women in science or engineering and the women in other 
disciplines regarding their work environments or opportunities for advancement
Although there was no difference in response by academic discipline, there were 
more women who thought their departments were supportive [n= 34 (16 S&E, 18 non- 
S&E)], than there were women who thought their departments were competitive [n = 
23 (13 S&E, 10 non-S&E)]. In university work environments, where faculty may have 
to compete at the college level for a limited number of tenure approvals, it was 
somewhat unexpected that a majority of the respondents would assess their departmental 
work environment as being supportive. As previously noted, Sonnert and Holton (1995) 
studied a large sample of women research faculty who reported they had experienced 
less collaboration with their colleagues than had their male peers.
It was also noted that more women thought their departments offered them 
opportunities to advance and be rewarded for their work [n = 41 (19 S&E, 22 non- 
S&E)], than there were women who had not assessed their opportunities as positively 
[n = 24 (12 S&E, 12 non-S&E)].
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The possibility was examined that tenure status might influence whether or not 
women faculty considered their departments to be supportive, or their belief in whether 
or not they had opportunities to advance. In this study, the tenured women did not 
evaluate their environment as more supportive nor their opportunities as any better than 
those of untenured women. Tenure, or lack of tenure, did not appear to influence the 
responses to these questions.
Women at all three universities, in science or engineering and also in non­
science or engineering disciplines, reported that their careers in higher education had 
been jeopardized because they had children. One woman engineer said of higher 
education, "This place is not human, not for women. Although I out performed all the 
male faculty in my department, in grants, funding, publications, and in teaching, they 
claim that I taught less than they required for tenure because I had a baby during one 
semester, with no teaching assignment given by the chair." Another woman said, "My 
commitment to the discipline was questioned because I had a child in [year] and thus 
had a gap in publications." A woman reported, "I had a baby my first year at 
[university] and survived the university’s wrath. I was pressed to resign, but I did not 
I am still somewhat a legend for having a family and a real career."
There was a related report of how faculty women in one department had 
‘networked’ to support each other in their careers. "The senior colleague (male) in my 
program covertly warned me not to get pregnant.. He did it in my second year, in a 
context where it was very clearly a threat about tenure. It was horrible, but at the same 
time somewhat empowering, because that was the point at which I put my foot down
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and reported him to my department head. Now he jnst does it to other young female 
faculty, but I warn them about him, and they’re prepared. We’ve sort of formed a 
protective network through which we warn each other about what to expect. But it 
certainly would be nice to be able to not need such a thing.”
In this study, there were no significant differences in the career commitment 
scores of women who had children and women who did not have children. There was 
also no relationship between the number of children and career commitment scores.
Although negative critical incidents and set-backs were experienced, most of 
these women also reported that they persevered, or intend to persevere, and they enjoy 
their careers in higher education. For example, a woman in mathematics wrote, "I’ve 
got my self respect, and work that I passionately love that requires everything I’ve got 
intellectually and creatively. I make a good living for myself, have a home here in 
[state], and have friends that I love dearly all over the world. I even managed to buy 
myself a nice house. All in all, I’m happy."
It is this reported experience of enjoyment and satisfaction with a career in 
higher education which is the most obvious explanation for the majority of these women 
having positive opinions about their departments and their future opportunities.
Hypothesis 6: There is no difference between women faculty in science or 
engineering and women faculty in non-science or engineering concerning their reports 
of positive or negative critical career incidents.
Hypothesis 6 was not rejected. Critical incident stories were both positive and 
negative, with the non-science & engineering women faculty reporting the most negative
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incidents (though not statistically significant). Interestingly, it was also the non-science 
and engineering women faculty who reported having problems with colleagues or 
administrators.
In two of the universities from which respondents were drawn, the administration 
of the traditionally female home economics colleges had been changed from female to 
male leadership, at the dean and several of the department chair levels. Even the names 
of the colleges and departments had been changed. Several women faculty reported that 
the replacement of their female leaders with males, and the name changes, were their 
university’s attempt to enhance the professional credibility of the college. These 
gendered administrative changes may explain, in part, some of the reports by the non­
science and engineering women faculty that they have experienced more negative critical 
incidents, and more administrator or colleague problems.
Hypothesis 7: There is no difference in the number of positive or negative 
critical career incidents women faculty report they have experienced with males or with 
females.
Hypothesis 7 was rejected. Most of the critical incident stories involved a male, 
and most of the negative critical incident stories reported involved an interaction with 
a male. This rinding was statistically significant One possible explanation for this is 
that women continue to be a minority of all the full-time post-secondary faculty in the 
U.S. (Farley, 1990). Women faculty would, therefore, have more interactions (both 
positive and negative) with the male majority. However, as noted in Table 4.17, the 
negative career incidents women had experienced with men occurred more than twice
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as often as their positive career experiences with men. And the women in this study 
reported almost ten times mote negative career experience with males than with females. 
These findings point to a very significant male role in the negative career incidents 
experienced by females in higher education.
Hypothesis 8: There is no difference between women faculty in science or 
engineering and women faculty in non-science or engineering concerning what they 
report they would change about their work.
Hypothesis 8 was rejected. There was a very significant difference between the 
concerns of women faculty in science or engineering and non-science or engineering 
departments.
When asked what one thing they would change, to make their jobs better for 
them as women, most of the science and engineering faculty responded that they would 
like more acceptance or respect, and more women faculty colleagues added to their 
department. It is possible that a lack of acknowledgement by their male colleagues, or 
even a lack of helpful interaction with their male colleagues, has led them to believe 
that they were not yet accepted or respected. It is also possible that their being in the 
minority in an academic discipline which is non-traditional for women is a lonely and 
heavy responsibility that is still not adequately recognized by male colleagues, and that 
this environment would be less difficult for these women if there were other women 
faculty colleagues.
For the non-science and engineering women faculty, the changes they would 
prefer related to improving their compensation or their support for travel and research,
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and dealing with problems related to colleagues or administrators. As reported in The 
Chronicle of Higher Education and many other publications, science and engineering 
faculty usually receive higher salaries than home economics or nursing faculty, and 
historically, male faculty have received higher salaries than female faculty at all 
academic ranks (Touchton and Davis, 1991). These discipline and historical gender 
compensation differentials could explain the concern regarding the need for fair or more 
compensation or support expressed by these non-science and engineering women faculty.
Interviews: The interviews for this study revealed that the concept of "a mentor" 
is problematic for some women faculty, just as it is for men. Even though each of the 
eight women faculty interviewed for this study could identify one or more men or 
women who had been helpful to her career, only three of the eight thought that they had 
actually been mentored according to their definition of the term. The other five women 
had defined what a mentor does as being so comprehensive that it did not seem possible 
for any one individual to have functioned in that capacity and have accomplished 
anything else.
The interviewed women reported that their expectations regarding what 
mentoring should be came from having observed senior male faculty provide mentoring 
for junior male faculty within their departments. They reported that they were not being 
provided with as much mentoring as their male colleagues.
When asked if they had ever gone to senior male faculty and requested 
mentoring, one woman said that was expecting too much. She said the power 
differential for women to overcome was too great for women to ever be able to ask
.i
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
senior male colleagues to go out to lunch, let alone to ask for mentoring. The idea of 
asking for mentoring did not seem to be a consideration. One woman said, "Why 
should I have to ask for mentoring? The men do not have to ask for it."
Limitations
The sample of women for this study, all of whom have doctoral degrees and are 
tenure-track faculty at Ph.D. granting research universities, is certainly not typical of the 
population of all women in the work force. These women may very well have higher 
than average levels of career commitment to begin with. They have stayed in college 
beyond their bachelor’s degree work for the additional three or four or more years 
required to complete a doctoral degree. They have gone on to compete successfully for 
positions at research institutions.
Since the women in this study are unique in the work force, the results reported 
here are relevant only to women faculty in public research institutions of higher 
education, a group which may have little or no relationship to any other group of 
women workers in the population.
This study provides no information on the career commitment and mentoring of 
men and minorities working in the academic disciplines in higher education where they 
are underrepresented. Therefore, no comparisons or inferences can be made regarding 
the career commitment and mentoring of faculty women, and that of men or minorities. 
Implications
Theory: The career development and higher education literature identify work 
role commitment as being essential for advancement Numerically, more women have
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advanced in their careers in the non-science and engineering disciplines of higher 
education, and women are still underrepresented as faculty in science and engineering. 
This would suggest that where women are less successful in advancing, they have less 
career commitment However, in this study, the career commitment scores of women 
faculty in science and engineering, where women are underrepresented, were higher than 
those of women faculty in the non-science and engineering disciplines, where women 
have been more successful in achieving a critical mass. How can this be explained? 
Perhaps there is a "threshold" of commitment necessary for women to qualify for a 
faculty career. If women have already passed this threshold of commitment in obtaining 
their doctoral degrees, then it may not be internal differences in commitment which 
determine further advancement. Rather, beyond this threshold of commitment needed 
to become faculty, it may be external differences in the environment which have greater 
influence on their further advancement.
In this study, both the term ‘mentor’ and the concept of mentoring were 
identified as being problematic for women faculty. There was a pervasive belief that 
a single person can provide all or most of the activities associated with mentoring. If 
there was not one individual who had provided extensive support for the career 
advancement of an individual, then she did not consider herself as having been 
mentored. Additionally, due to perceived power differentials between senior male 
faculty and junior female faculty, the women interviewed for this study saw mentoring 
as something which should be offered to them and not something which they should 
have to request.
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As pointed out by Sonnert and Holton (1995), the social science literature, which 
addresses the underrepresentation of women as faculty in the sciences and engineering, 
locates the crucial variables as being either internal gender differences or external 
environmental deficits. This study found no internal career commitment difference, 
between women faculty in science and engineering and those in disciplines where 
women are already well represented, which would explain the underrepresentation of 
women in science and engineering. So why are women still underrepresented in science 
and engineering? Are there factors associated with the environment of these disciplines 
which "turn women off” to science and engineering?
The results of this study suggest that it is an external lack of acceptance and 
respect for women in the traditionally male identity academic discipline environments, 
and not an internal lack of female career commitment, which makes these careers more 
difficult for women and contributes to the underrepresentation of women faculty in 
science and engineering. Women science and engineering faculty had significantly 
higher career commitment scores.
In addition, there appear to be work related negative critical incidents which can 
cause women to give up their pursuit of non-traditional careers in science and 
engineering at different periods during the life span of career development and 
advancement. Significantly more of the negative critical incidents reported by the 
women faculty in this study involved a male.
Significantly more of the women in science or engineering reported that for their 
jobs to be better for them as women, they needed more acceptance, more respect, and
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more women colleagues. They are newcomers in traditionally male disciplines where 
scientists and engineers have looked like and acted like men. They are seen as different, 
and find their academic credibility is undermined, not by their training or competence, 
but by the stereotypical expectations associated with their gender. Though this study 
does not measure the importance of acceptance and respect in the career choices made 
by women, it is strongly suspected that these are significant factors.
Practice: One woman in this study reported that when she was the first new 
woman faculty member in her department, the male faculty encouraged her to participate 
in social activities with their wives. She said they did not know how to interact with 
her as a colleague. Another woman scientist reported that she got tired of being the 
only woman in her department year after year. She kept telling her male colleagues 
how difficult it was being so isolated, but they just did not hear her or understand what 
she was saying. She left her faculty position at the university to take a position with 
a medical school, in order to work in an environment where she could interact with 
more women faculty and professionals. These reported experiences of isolation point 
out the importance of a critical mass, and the need for faculty mentoring to provide 
support for female faculty, especially in the science and engineering disciplines where 
women are underrepresented.
One male senior faculty/administrator who was interviewed for this study was 
asked how he decides if he will mentor an incoming junior faculty member. He 
reported that the individual has to come to him and make the request and convince him 
that they are serious, enough so that he considers the effort to be worthwhile. If this
. a
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asking and convincing of male mentors is being done by junior male faculty and not by 
junior female faculty, then some education of senior male faculty mentors and female 
junior faculty would be needed to get them both to see what has not been working. In 
identifying mentoring actions, the women in this study actually said that a mentor 
"offered to help." Junior women faculty may need to learn to ask for mentoring if it is 
not offered, and male mentors may need to realize that there are women who need 
guidance, but do not know how to ask for it.
Many quite different mentoring activities were identified by the women in this 
study and seen by them as being the helpful things a mentor does. If junior women 
faculty are expecting one individual to provide all these for them and if no individual 
can provide that level of support, then the mentoring expectations of women faculty will 
not be met. Educating junior faculty to expect research advice from one colleague, 
teaching from another, publication from a third, personal support from a fourth, etc., 
may help women to revise their expectations and identify a more realistic way that 
mentoring can work for them.
Perhaps the expectation of the women interviewed, that one person could provide 
all the mentoring for them, was a carry over from their graduate student experiences 
with a major professor or dissertation director. Several survey responses mentioned that 
the major professor had been a mentor. Or, perhaps the expectation of how a mentor 
takes you "under his wing" is a woman’s interpretation based on her understanding of 
parenting. These women said they thought mentors "were thoughtful and caring, 
believed in them, helped them to grow, parented."
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Educating junior women faculty about how to succeed in higher education might 
include helping the women to see that, in practice, mentoring may not be like parenting 
or a continuation of the major professor relationship. Mentoring can come from many 
people, and not just one. To be successful, they will probably have to team to ask for 
what they need from senior male faculty and administrators, even if that is difficult for 
them. Departmental, college-wide, or university-wide orientations for new faculty might 
be an excellent way to present this topic for discussion.
The many and varied mentoring activities these women reported as helpful to 
their career advancement were grouped into four areas. These areas of activity are 
identified as: ‘Supportive,’ ‘Skill Development,’ ‘Promotion,’ or ‘Guidance.’ The 
women could give more examples of the Supportive and Skill Development mentoring 
activities, but they thought Promotion and Guidance activities were especially important 
to the success of their career advancement in higher education. These responses 
regarding helpful actions could be used to educate senior male faculty about the 
mentoring expectations of incoming junior women faculty, especially in those academic 
disciplines in which women are underrepresented and being recruited as new faculty.
In the academic disciplines where women are underrepresented as faculty, it may 
be especially important to define mentoring roles and responsibilities as part of 
orientation, and to identify a pool of potential senior male faculty mentors from which 
incoming junior women faculty can chose. Orientation could be used to identify more 
workable mentoring concepts, and to get junior women faculty the support they need 
early in their careers.
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The widely-held belief that, in practice, only women can serve as role models 
and mentor other women may be a roadblock to progress for women in disciplines 
where they are underrepresented. This study found no difference in career commitment 
between women faculty who received more mentoring from men, and women faculty 
who received more mentoring from women. There are more men in the non-traditional 
science and engineering academic disciplines, and it would seem reasonable that it is 
men who, being more established in science and engineering, are more numerically 
available to serve as mentors to women students and faculty. Departmental, college, and 
university-wide encouragement, incentives, and mentoring "how-to” training for male 
faculty in science and engineering and any other academic discipline where women have 
not achieved critical mass as tenure-track faculty, could be used to identify potential 
male mentors for women.
Among the less mentored women in this study, the women who had been less 
mentored by men scored higher in career commitment than the women who had been 
less mentored by other women. In those academic disciplines and departments where 
there are few senior women faculty, it may be especially important that incoming junior 
women are not assigned to a woman mentor, especially if the woman mentor is already 
overloaded and does not have the time, energy, or ability to mentor. The skill and 
availability of the mentor may be more important to the career advancement of junior 
women faculty than the mentor’s gender.
Future Research: It is possible that junior women faculty have differing
expectations about the mentoring they will receive from men and women. When a man
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mentors less, it may not be as disappointing to women as it is when a woman mentors 
less. Women may expect women to mentor them more, and when that does not happen 
with a female mentor, then their expectation may not be met, and they may be 
disappointed. Women may expect men to mentor them less, and when a male mentor 
neglects them, then their expectation has been met Since the women who were less 
mentored by men in our study had higher career commitment scores, it would seem that 
the women who were less mentored by men were not as disappointed, and may have 
reacted with more determination and more career commitment This warrants further 
study.
The women faculty in this study reported that there were critical incidents which 
had an impact on their careers in higher education. When women react negatively to 
a critical career incident then the impact upon their career can be negative. When 
women are able to recover and react positively to a critical incident then they may be 
able to continue in their career, and in some cases may become more determined to 
succeed. More research is needed to determine the role of critical incidents and 
negative reactions in the underrepresentation of women in science and engineering 
faculty careers.
The women science and engineering faculty in this study had significantly higher 
career commitment scores than women faculty in other academic disciplines. These 
women also had concerns about their jobs which differed significantly from the concerns 
of women in other disciplines. The science and engineering faculty said they needed 
more acceptance, more respect, and more female colleagues, for their jobs to be better
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for them as women. Acceptance and respect were not concerns for the women in 
disciplines where women are advancing successfully and have achieved a critical mass. 
These findings raise questions about the work environment within the physical sciences 
and engineering, and point to the need for additional study to identify changes which 
could be made in the science and engineering work environment, to encourage and 
support women in advancing and achieving a critical mass in these non-traditional 
academic careers.
.i'l
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
REFERENCES
Almanac (1994). The Chronicle of Higher Education. Vol. XLI, No.l, Sept. 1.
Alpert, D. (1989). "Gender Inequity in Academia: An Empirical Analysis." Initiatives. 
52: 9-14.
Bandura, A. (1982). "The Psychology of Chance Encounters and Life Paths." American 
Psychologist. 37: 747-755.
Bardwick, J. (1980). "The Seasons of a Woman’s Life." In D. McGuigan (Ed.), 
Women’s Lives: New Theory. Research, and Policy. Ann Arbor: University of 
Michigan, Center for Continuing Education of Women.
Belenky, M., Clinchy, B., Goldberger, N., & Tarule, J. (1986). Women’s Wavs of 
Knowing. New Yoik: Basic Books.
Berryman, S. (1983). Who Will Do Science? New York: The Rockefeller Foundation.
Blaug, M. (1976). "The Empirical Status of Human Capital Theory: A Slightly 
Jaundiced Survey." Journal of Economic Literature. 14 (Sept): 827-855.
Boice, R. (1993). "Early Turning Points in Professional Careers of Women and 
Minorities." In Gainen, J., & Boice, R., (Eds.), Building a Diverse Faculty. San 
Francisco: Jossey-Bass Publishers.
Borg, W.R. & Gall, M.D. (1989). Educational Research. New York 8c London: 
Longman.
Bronstein, P., Rothblum, E.D., & Solomon, S.E. (1993). "Ivy Halls and Glass Walls: 
Barriers to Academic Careers for Women and Ethnic Minorities." In Gainen, J., 
& Boice, R., (Eds.), Building a Diverse Faculty. San Francisco: Jossey-Bass 
Publishers.
Byme, E.M. (1993). Women and Science: The Snark Syndrome. Washington, D.C.: The 
Falmer Press.
Clark, S.M. 8c Corcoran, M. (1986). "Perspectives on the Professional Socialization of 
Women Faculty: A Case of Accumulative Disadvantage." Journal of Higher 
Education. 57: 20-43.
Coats, P. & Overman, S. (1989). "Childhood Antecedents of Achievement in 
Professional Women." Paper presented at the Annual Meeting of the Mid-South 
Educational Research Association, Little Rock, AR, Nov. 8-10.
119
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
120
Cohn, E. & Geske, T.G. (1990). The Economics of Education. New York: Fergamon 
Press.
Cole, J.R., & Singer, B. (1991). "A theory of limited differences: Explaining the 
productivity puzzle in science.” In H. Zuckerman, J.R. Cole and J.T. Bruer, 
(Eds.), The Outer Circle: Women in the Scientific Community. New York: 
Norton.
Corcoran, M., & Clark, S.M. (1984). "Professional Socialization and Contemporary 
Career Attitudes of Three Faculty Generations." Research in Higher Education. 
20: 131-153.
Davis, D.E., & Astin, H.S. (1990). "Life Cycle, Career Pattern and Gender Stratification 
in Academe: Breaking Myths and Exposing Truths." In S. Lie and V. O’Leary, 
(Eds.), Storming the Tower: Women in the Academic World. London: Kogan 
& Page.
Dearman, N., & Plisko, V. (1981). "The condition of education: Statistical report" 
Washington, DC: National Center for Education Statistics.
Doeringer, P.B., & Piore, M.J. (1975). "Unemployment and the Dual Labor Market" 
The Public Interest 38 (Winter): 67-79.
Dubin, R. & Champous, E. (1977). "Central Life Interests and Job Satisfaction," 
Organizational Behavior and Human Performance. 18: 366-377.
Dubin, R. & Goldman, D.R. (1972). "Central Life Interests of American Middle 
Managers and Specialists," Journal of Vocational Behavior. 2: 133-141.
Farley, J. (1990). "Women Professors in the USA: Where are They?" In S. Lie and V. 
O’Leary, (Eds.), Storming the Tower Women in the Academic World. London: 
Kogan & Page.
Fields, J.P. (1981). "Factors Contributing to Nontraditional Career Choices of Black 
Female College Graduates." Paper presented at the April, 1981 Annual Meeting 
of the American Educational Research Association. Working Paper No. 83, 
Center for Research on Women, Wellesley College, Wellesley, MA.
Gainen, J., & Boice, R. (1993). Building a Diverse Faculty. San Francisco: Jossey-Bass 
Publishers.
Gilligan, C. (1979). "Woman’s Place in Man’s Life Cycle." In L. Stone (Ed.), (1994). 
The Education Feminism Reader. New York: Routledge.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
121
Gottfredson, L.S. (1981). "Circumscription and Compromise: A Developmental Theory 
of Occupational Aspirations." Journal of Counseling Psychology. 28: 545-579.
Halpem, D.F. (1992). Sex Differences in Cognitive Abilities (Second Edition). Hillsdale, 
NJ: Lawrence Eribaum Associates.
Harding, S. (1991). Whose Science? Whose Knowledge? Thinking From Women’s 
Lives. Ithica, NY: Cornell University Press.
Healy, B. (1992). "Quotable." The Chronicle of Higher Education. 3/25, B5.
Hinkle, D.E., Wiersma, W., & Jurs, S.G. (1988). Applied Statistics for the Behavioral 
Sciences. Boston: Houghton Mifflin Company.
Holland, D.C. & Eisenhart, M.A. (1990). Educated in Romance. Chicago: The 
University of Chicago Press.
Hoy, W.K. & Miskel, C.G. (1987). Educational Administration (Third Edition). New 
York: Random House.
Kanter, R.M. (1977). Men and Women of the Corporation. New York: Basic Books.
Klein, S. (1985). Handbook for Achieving Sex Equity through Education. Baltimore: 
The Johns Hopkins University Press.
Kohn, M.L., & Schooler, C. (1978). "The Reciprocal Effects of the Substantive 
Complexity of Work and Intellectual Flexibility: A Longitudinal Assessment" 
American Journal of Sociology. 84: 24-52.
Lincoln, Y.S., & Guba, E.G. (1985). Naturalistic Inquiry. Beverly Hills, CA: Sage.
Lortie, D.C. (1975). Schoolteacher. Chicago, IL: The University of Chicago Press.
Massey, W.E. (1992). "A Success Story Amid Decades of Disappointment" Science. 
Vol. 258: 1177-1180.
Mcllwee, J.S., & Robinson, J.G. (1992). Women in Engineering. New York: State 
University of New York Press.
Mickelson, R. (1989). "Why Does Jane Read and Write So Well? The Anomaly of 
Women’s Achievement" Sociology of Education. Vol. 62 (Jan.): 47-63.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
122
Miskel, C., Glasnapp, D., & Hatley, R. (1972). "Public School Teachers’ Work 
Motivation, Organizational Incentives, Job Satisfaction, and Primary Life 
Interests: Final Report" Washington, D.C: Office of Education, Department of 
Health, Education and Welfare.
Miskel, C., Glasnapp, D., & Hatley, R. (1975). "A Test of the Inequity Theory for Job 
Satisfaction Using Educators’ Attitudes Toward Work Motivation and Work 
Incentives." Educational Administration Quarterly. 11: 38-54.
Mitchell, L.K., & & Krumboltz, JJD. (1990). "Social Learning Approach to Career 
Decision Making: Krumboltz’s Theory." In D. Brown, L. Brooks, & Assoc. 
(Eds.), Career Choice and Development: Applying Contemporary Theories to 
Practice (2nd ed.). San Francisco, CA: Jossey-Bass.
National Research Council (1991). Women in Science and Engineering: Increasing Their 
Numbers in the 1990s. Washington, D.C.: National Academy Press.
National Research Council (1994). Women Scientists and Engineers Employed in 
Industry: Why so Few? Washington, D.C.: National Academy Press.
Nye, G.T. (1994). "Mentoring to Build Diversity in the University Community." Paper 
presented at the University Council for Educational Administration Convention 
in Philadelphia, 10/29. ED 382 080/HE 028 267.
Oakes, J. (1990). Lost Talent: the Underparticipation of Women. Minorities, and 
Disabled Persons in Science. Santa Monica, CA: Rand Corporation.
Ogbu, J.U. (1989). "Cultural Boundaries and Minority Youth Orientation Toward Work 
Preparation." In D. Stem and D. Eichom, (Eds.), Adolescence and Work. 
Hillsdale, NJ: Eribaum.
O’Toole, L.L. (1991). "Gender and Culture in Higher Educational Institutions: A Cross- 
Organizational Analysis." Unpublished Doctoral dissertation, University of 
Delaware.
Pearson, C.S., Shavlik, D.L. & Touchton, J.G. (1989). Educating the Majority: Women 
Challenge Tradition in Higher Education. New York: Collier MacMillan 
Publishers.
Perry, W. (1970). Forms of Intellectual and Ethical Development in the College Years. 
New York: Holt, Rinehart & Winston.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
123
Quinn, R. & dc Mandilovitch, M. (1975). Education and Job Satisfaction: A 
Questionable Pavoff. Ann Arbor, MI: Survey Research Center, University of 
Michigan.
Ransom, M. (1990). "Gender Segregation by Field in Higher Education." Research in 
Higher Education. Vol. 31, No. 5: 477-491.
Richards, C  (1988). "The Search for Equity in Educational Administration." In NJ. 
Boyan, Handbook of Research on Educational Administration. New York:
Longman.
Rosenbaum, J.E. (1989). "Organization Career Systems and Employee Misperceptions." 
In MB. Arthur, D.T. Hall, and B.S. Lawrence (Eds.), Handbook of Career 
Theory. New York: Cambridge University Press.
Sharf, R.S. (1992). Applying Career Development Theory to Counseling. Pacific Grove, 
CA: Brooks/Cole Publishing Company.
Shepherd, L.J. (1993). Lifting the Veil. The Feminine Face of Science. Boston, MA: 
Shambhala Publications, Inc.
Sloat, B. (1990). "Perspectives on Women and the Sciences." LSA Magazine. Vol. 13, 
No. 2 (Spring): 13-17.
Sonnert, G. & Holton, G. (1995). Gender Differences in Science Careers: The Project 
Access Study. New Brunswick, NJ.: Rutgers University Press.
Super, D.E. (1957). The Psychology of Careers. New York: Harper & Row.
Super, D.E. (1990). "A Life-span, Life-space Approach to Career Development" In D. 
Brown, L. Brooks, & Assoc. (Eds.), Career Choice and Development: Applying 
Contemporary Theories to Practice (2nd edition). San Francisco: Jossey-Bass.
Tobias, S. (1994). "Gender and Science," a symposium presentation sponsored by the 
Howard Hughes Medical Institute for the College of Education at the University 
of Delaware, 2/28.
Touchton, J.G. & Davis, L. (1991). Fact Book on Women in Higher Education. 
American Council on Education. New York: MacMillan Publishing Company.
Vaillant, G. (1977). Adaptation to Life. Boston: Little Brown.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Whitt, EJ. (1991). "Hit the Ground Running: Experiences of New Faculty in a School 
of Education." The Review of Higher Education. Vol. 14, No. 2 (Winter): 177- 
197.
Wilson, K. & Boldizar, J. (1990). "Gender Segregation in Higher Education: Effects of 
Aspirations, Mathematics Achievement, and Income." Sociology of Education. 
Vol. 63 (Jan.): 62-74.
Women’s Bureau, Dept of Labor (1990). "Earnings Differences between Women and 
Men." Facts on Working Women. No. 90-3, Washington, D.C.
Young, C., MacKenzie, D.L. & Sherif, C.W. (1980). "In Search of Token Women in 
Academia," Psychology of Women Quarterly. 4 (4): 508-525.
Zuckerman, H., Cole, J., and Bruer, J. (Eds.), (1992). The Outer Circle. New Haven: 
Yale University Press.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
APPENDIX
Cover Letter Sent with Survey
(Return Address) 
(date)
(Inside Address)
Dear D r._______ :
As a woman faculty member, you know there are some academic disciplines 
where women are well represented as faculty, and other disciplines where women 
faculty are still quite rare. The enclosed survey is concerned with identifying factors 
which contribute to the career advancement of women faculty in different disciplines in 
higher education. The data collected from this study will be used in my doctoral 
research for Louisiana State University.
Your participation in this study is especially crucial to the results because the 
sample for this study is small. Participants have been carefully selected by academic 
discipline, and what you contribute will provide important information on the career 
advancement experience of women in the academic discipline you represent The survey 
instrument has been designed to obtain all necessary data, while requiring a minimum 
of your time.
It will be greatly appreciated if you can complete the survey prior to (date), and 
return it in the stamped envelope enclosed. Any comments you may have concerning 
factors which impact the career advancement of women faculty, not covered in the 
instrument are most welcome.
Please be assured that all your responses will be held in strictest confidence. 
Thank you for your cooperation.
Sincerely yours,
(name)
Doctoral Candidate 
(phone number)
(e-mail address)
Enclosures:
3 page survey & return envelope
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Women Faculty Career Advancement Study
1. What is your highest degree, & in what academic discipline did you receive this 
degree? degree____________________ discipline____________________
2. From what institution did you obtain your doctorate (or terminal degree), and in what 
year? institution______________  year______________
3. How many years have you been employed as a faculty member at this university? 
______  elsewhere?__________
4. In what academic department and college are you currently employed? 
department___________________  college_______________________
5. How many faculty are in your department of employment? total faculty_____
How many female faculty? female faculty_______
6. What is your current faculty rank (i.e. assistant, associate, full)?_________
7. Are you in a full-time or a part-time position?_____________________
8. What percentage of your time is spent on teaching? research? other?
(please specify what other is)
9. How many refereed publications have you authored or co-authored?____________
10. On how many committees (department, college or university-wide) do you serve?
11. If you have extramural funding, how many grants or contracts have you received?
What is the approximate total amount of your extramural funding to date? $____
12. Is there a written promotion and tenure policy for your department?__________
13. Do you or did you understand what was required for you to achieve tenure?____
14. Do you have tenure?_______  If so, in what year were you tenured? 19____
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15. What would you like to be doing 10 years from now?
(Use back of page 1 if needed) ___________________________________
16. If you could change only one thing about your job, to make it better for you as a 
woman, what would it be?__________________________________________
Please respond to the following statements with a number
(1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree)
  17. My central life interests lie outside of my job at the university.
  18. My main interests in life are closely related to my job in the university.
  19. When I am worried, it is usually about things related to my job.
  20.1 believe that other things are more important than my job at the university.
  21. Most of my energy is directed toward my job.
  22. In talking to friends, I most like to talk about events related to my job.
  23. My central concerns are job related.
  24. The working environment in my academic department is mostly competitive.
  25. The working environment in my department is mostly cooperative &
supportive.
  26. My academic department offers opportunities for me to advance and be
rewarded.
27. Please reflect on whether or not someone has been helpful to you in your academic 
career. This could have included advice, encouragement, funding, introductions, 
teaching you the rules, or anything you consider supportive of your career. Has 
anyone done this for you?
If you can identify anyone who has been helpful to your career, please specify this 
person’s:
role or position title________________  sex______  race__________
(Use back of page, or attach a separate page to explain how this person was helpful.)
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Please respond to the following statements with a number:
(1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree)
  28. People within my academic department have been helpful to my career.
  29. Others in this university, but outside my academic department, have been
helpful.
  30. Others in academia, outside this university, have been helpful to my career.
  31. Family, friends, or peers have encouraged me and been supportive of my
career.
  32. Teachers or supervisors have advised me or given me encouragement for my
career.
  33. Women have advised or encouraged me and been supportive of my career.
  34. Men have advised or encouraged me and been supportive of my career.
35. Please reflect and recall some significant experience you have had in the past which
has had an impact on your career. You may have considered this experience to 
be positive and empowering or negative and difficult Please describe this 
incident and explain how you think it affected your career. (Use the back of this 
page or attach a separate page if needed.)
36. What is your age?_____
37. What is your race or ethnic background?_________________________
38. Are you married?_____
39. If you have children, what are the ages of your children?____________________
40. May I contact you if I have another question?  Phone_____________
Your e-mail address_____________________________
Thank you for your participation in this research.
Please return this survey to: (name & address, phone number & e-mail address)
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